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... And our metallurgists have won it. 

Up in the iron ore range, where 40 below zero can 
be expected frequently, shovel operators usually plan 
their operations to remove a year’s supply of ore 
during warm weather months when the ore is work- 
able. But recently, with steel requirements ever in- 
creasing, shovel operators began working around- 
the-calendar. 

And they ran into trouble. 

During one cold spell when the temperature 
dropped to 40° below throughout the iron ore range, 
the ore froze solid. The extreme cold caused steel in 
the equipment to lose some of its toughness, and 
power shovel booms and dipper sticks broke all over 
the range as the huge steel dippers were rammed 
into the frozen ore with tremendous force. 

But there was one significant exception. Operators 
using shovels with booms and dipper sticks made of 
one particular steel went right on gouging up frozen 
ore without any equipment trouble. 


been a cold war on in Minnesota lately 


Those shovels stood up because the heavily 
stressed parts were made from U-S:S Trir-TEN—a 
remarkably strong steel that has a high degree of 
toughness, even at low temperatures. 

Moreover, the users were able to cut the weight of 
their Tr1-TEN parts by 25%, even though some work- 
ing stresses were increased 50%. “And,” says one 
shovel manufacturer, ““T'RI-TEN steel has enabled our 
customers to operate this equipment successfully at 
temperatures as low as —45°F.” 
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U-S:S TRI-TEN is only one of hundreds of steel 
compositions developed by United States Steel to 
meet special service conditions. Trained U. S. Steel 
metallurgists work with manufacturers all over the 
country to help solve problems involving the more 
efficient use of steel. United States Steel Company, 
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Reflections... 


December, by its very nature, is a month when many of us like to look 
back upon our activities during the year fast fading and assess those activities 
in the light of our later acquired knowledge. 


Engineering is a science that requires an ever-continuing assessmeni; 
requires constant reflection, if we are to achieve the most good from our efforts. 


We look back then on the opening of our new super-highway, the one 
on which six Marines lost their lives in a tragic accident less than one month 
after the cutting of the ribbon. 


We look back on the installation of our new machine, the one that put 
five people out on the street looking for other employment. 


We look back on our new invention in nuclear physics, the one that can 
destroy a goodly portion of our citizens in a flash. 


We look back to assess these activities of ours in the light of our later 
acquired knowledge. We look back and say that those highways benefit a 
great number of people too; we say that those machines require additional 
people for their construction; we say that our nuclear discoveries will aid ‘in 
treating diseases. 


wary 


But our assessment asks, are the lives of six people worth the cost of a 
new super-highway which will benefit hundreds of thousands of motorists? 


We reflect to inquire whether we, as engineers, have planned for people. 
Have our inventions, our discoveries, our progresses, taken into account the 
human element? Are, as so many people are prone to believe, are engineers 
basically machines in themselves? Are they interested only in building some- 
thing new, without regards to the psychological, the sociological, the moral 
implications of their arts? 


Wouldn’t it be a good idea then, before we get involved in the mathematics 
of our project, to evaluate the designs in terms of the people who are going 
to use it? In other words to plan for people? 


Can‘t we reach a happy medium where we can reflect that what we did 
was right—psychologically, sociologically, and morally? 


The people who depend upon our skills as engineers are waiting for the 
answers to these questions. The answers we give must be predicated on the 
idea that people come first—that we have “planned for people.” 
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CHEMICAL PROBLEM... 


. .. to aid in producing a finish 
which would speed up the recon- 
ditioning of telephone coin boxes, 
switchboards, and booths by 
Western Electric Company. 


SOLUTION... 


... fast-drying, durable lacquers 
... Sprayed on hot... made with 
nitrocellulose which Hercules sup- 
plies to lacquer manufacturers. 
Much thicker coats are possible 
with hot lacquer, and one coat 
now does the job of two! 


COLLEGE MEN... 


This is but one example of the 
far-reaching chemical develop- 
ments in which you could partici- 
pate at Hercules—in research, 
production, sales, or staff opera- 
tions. It suggests the ways Her- 
cules’ products serve an ever- 
broadening range of industries 


and end-uses. 


Hercules’ business is solving problems by chemistry for industry ... 


... textiles, paper, rubber, insecticides, adhesives, soaps, detergents, plastics, paint, varnish, lacquer, 
to name a few, use Hercules® synthetic resins, cellulose products, chemical cotton, terpene chem- 
icals, rosin and rosin derivatives, chlorinated products and other chemical processing materials. 
Hercules® explosives serve mining, quarrying, construction, seismograph projects everywhere. 


HERCULES 


HERCULES POWDER COMPANY Wilmington 99, Delaware 
Sales Offices in Principal Cities 
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our cover 


The members of the “Tech” staff send Christmas greetings 
to you, our friends, during this holiday season. We believe that 
this scene of the beautiful Illini Union building after a light 
snowfall is a pleasant reminder of many happy hours at the 
University. We wish success in all your endeavors, good luck and 
a bright, prosperous New Year. (Photo courtesy A. R. Wildhagen) 


our frontispiece 


The nuclear physicist requires enormous amounts of elec- 
trical energy in his processes. The dramatic Reclamation Bureau 
photograph shows the magnificent Grand Coulee dam on the 
Columbia River in Washington. The Hanford Works of the 
Atomic Energy Commission is located near this dam in order 
to take advantage of its enormous power output. (Cut courtesy 
Westinghouse) 


physics research via . . . 


ELECTRONICS 


The field of physics is a very broad 
one which can be sub-divided into many 
more specialized fields. Among these 
are mechanics, light, heat, sound, elec- 
tricity and magnetism, nuclear, and solid 
state physics. Electricity has a very im- 
portant role in the work of a physicist. 
In nearly all phases of physics research, 
use is made of very highly specialized 
electronic circuitry, which, in many 
cases, must be designed by the physicist 
himself for his special purpose. 

And to enable the future physicist to 
design such apparatus, the Physics De- 
partment at the University of Illinois 
offers several courses in electricity and 
electronic circuits — courses far more 
advanced than the basic course in elec- 
tricity and magnetism required for all 
engineering students. Juniors enrolled 
in the physics curriculum take a full 
year of electricity and magnetism, a 
course devoted to fundamental laws de- 
veloped in Maxwell’s equations, electro- 
magnetic waves, boundary conditions, 
and radiation. Also in the curriculum 
for juniors, is a course in circuit anal- 
ysis offered by the Electrical Engineer- 
ing Department, E.E. 320. This is 
followed by another year studying 
vacuum tube circuits, amplifiers of all 
types, pulse techniques, counting and 
analyzer circuits—all with emphasis on 
experimental techniques used in_ re- 
search in physics. 

In the Graduate College, too, the 
physics student continues this study of 
electronics. Offered are courses in the 
conduction of electricity in metals, in- 
sulators, and semi-conductors, and 


transistor electronics, a full year of 
electro-dynamics, and another labora- 
tory course in which the student is 


largely concerned with the design and 
use of electrical apparatus necessary for 
carrying out physics research. 

Two of the most important applica- 
tions of electronics in physics research 
at the University are the cyclotron and 
the betatron. 

The University of Illinois betatron 
is pictured in greater detail on pages 
32-33 of this issue of the Technograph. 
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by Robert Hardin, E.E., ‘54 


In the Nuclear Radiations Labora- 
tory, located behind the Mechanical 
Engineering Building, is housed a size- 
able collection of specialized electronic 
apparatus used in conjunction with the 
department’s cyclotron. The chief use 
of the cyclotron is in nuclear physics 
research, proving or disproving theories 
on the behavior of nuclear particles. 

The dees of the cyclotron are sup- 
plied with 100,000 volts r.f. by a 12 
me. oscillator. A magnetic field of 
approximately 16,000 gauss is supplied 
by a motor generator set operating at 
350 amperes. The ion source in the 
cyclotron is a gas discharge tube which 
expels deuterons into the dense mag- 
netic field. These deuterons are accel- 
erated in spirals and after 150 revolu- 
tions in the cyclotron, they leave with 
a: velocity of 30 million meters per 
second. The beam current, made up of 


these particles, is about 20 microam- 
peres. 

After leaving the cyclotron, the part- 
icles go through a magnetic analyzer 
and are channeled through a water 
wall (the latter for shielding equip- 
ment and personnel) before reaching 
the experimental apparatus. 

The experimental apparatus consists 
of the target, which the particles strike 
at high speeds, causing a nuclear reac- 
tion. The target then gives off reaction 
particles which are to be studied. These 
reaction particles, or nuclear particles, 
strike a scintillation crystal, lose their 
energy to the crystal, and the crystal 
in turn, gives off light. This light is 
changed to electrical pulses and ampli- 
fied by a multiplier phototube and a 
pulse amplifier. 

The multiplier phototube used was 

Continued on page 48) 


One of the physicist’s chief research tools, the betatron. Above is the 
University’s 320 million electron volt betatron. 


the Technograph features the... 


PHYSICS DEPARTMENT — 
ENGINEERING PHYSICS 


In the early dawn of a July morning 
in 1945, a tremendous flash of light 
streaked across the sky at Alamogordo, 
New Mexico. This light was the re- 
sult of the explosion of the world’s first 
atomic bomb on White Sands Proving 
Ground, some sixty miles southwest of 
Alamogordo. For the first time in hist- 
ory a terrific amount of concentrated 
power was released from the atom— 
building block of the universe. So great 
was this power that the desert sand 
was melted to glass over an area near- 
ly one-half mile wide. Today the 
United States is manufacturing bombs 
many times the potency of that first 
test bomb, and is applying atomic energy 
research to projects such as power 
plants, aircraft, and submarines. 

Thousands of physicists worked on 
research teams contributing to that final 
atomic bomb which was tested in 1945, 
and which has been improved many 
fold since. Some of these men graduated 
from the Engineering Physics curricu- 
lum here at the University of Illinois. 
Nuclear physics is by no means the only 
field this study course trains students 
for; in fact, a relatively small percent- 
age of those graduating from the cur- 
riculum enter this type of work. Never- 
theless, Engineering Physics provides 
the undergraduate courses needed to 
proceed through graduate work into the 
nuclear physics field, 

Looking briefly into the history of 
Engineering Physics, we find that it is 
a relatively new curriculum, having 
been established in 1917. The idea for 
such a study course was brought forth 
by two engineering students in 1914 
who desired to specialize in physics 
rather than one of the basic engineering 
curriculums such as mechanical or civil. 
These students did not have their re- 
quest granted, but their inquiry served 
to start discussion on the possibility of 
allowing engineering students to major 
in physics. Three years later the cur- 
riculum was formally established and 
the first student was graduated in 1923. 
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by Tom Madden, Gen. E., ‘54 


Since the time of its inauguration, the 
trend in Engineering Physics has been 
toward more physics and electives, with 
fewer of the standard engineering sub- 
jects required. 

Although the College of Engineering 
has the final decision concerning any 
change of courses included in the cur- 
riculum, the Physics Department has 
its own committee to draw up the list 
of course requirements. This list is then 
sent to the Engineering College and, 
subject to its approval, is enacted the 
following year. Under this system the 
Engineering Physics cufriculum is act- 
ually managed and co-ordinated by the 
Physics Department. “Doctors A. O. 
Hanson and C. P. Slichter are the pro- 
gram advisors in the Physics Depart- 
ment. 

Engineering Physics is more of a pure 
science type of course than the other 
engineering curriculums. For this rea- 
son the requirements to be met, in order 
that the training received be valuable 
upon graduation, are quite rigid. A 3.5 
grade point average is required and it 
is known as the hardest curriculum in 
the Engineering College. After gradua- 
tion, the student should be equipped to 


handle problems in mechanics dealing 
with Legrangian equations, problems in 
electricity and magnetism demanding 
Maxwell’s equations, A. C. circuit anal- 
ysis and general circuit theory, and also 
in light, physical and geometric optics 
including the electromagnetic theory of 
radiation. This curriculum is unlike 
others in engineering in that no speci- 
fic option can be selected and followed. 
However, one of the outstanding fea- 
tures of the course is the large number 
of elective hours allowed. Up to twen- 
ty-nine hours of approved and ten hours 
of technical electives may be selected. 
This permits the student to follow some 
other engineering field if he wishes, or 
he may choose to receive a broad educa- 
tion by including many non-technical 
courses. The first two years of Engi- 
neering Physics are very similar to all 
engineering curricula. In the last two 
years advanced courses in physics, math- 
ematics, and chemistry are emphasized. 
As a junior, the student enters the 300 
series of physics courses which are quite 
demanding, and soon “the men are sep- 
arated from the boys.” A look into the 
records reveals that over the years more 
than 50% of the students enrolled have 
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The Physics sacs which contains some of the most modern research 
equipment, is located on Engineering Campus. 
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attained better than a B average, which 
leads to stiff competition within the 
course. The grade and course require- 
ments were not established to discour- 
age the student, but merely to protect 
him against unemployment upon gradu- 
ation. Good physicists are very much in 
demand, but poor ones find it very dif- 
ficult to obtain employment, especially 
in normal times. The physicist does not 
receive specialized training as the nor- 
mal engineer does, and is consequently 
required to be thoroughly trained in 
many fields. 


Opportunities after Graduation 


Upon completion of the Engineering 
Physics curriculum, one of three plans 
may be followed by the graduate. First 
he may, as the majority do, enter in- 
dustry directly. Many men of this status 
are hired by large manufacturing con- 
cerns for technical work in widely 
varied fields. General Electric, West- 
inghouse, DuPont, General Motors, 
and similar plants employ physicists 
both for peacetime industry and govern- 
ment research work. 

Second, the graduate may continue 
his education in graduate school for a 
master’s or doctor’s (Ph.D.) degree. 
This student usually follows an under- 
graduate course loaded heavily with 
physics and mathematics to prepare him 
for advanced schooling. The most lucra- 
tive fields of employment avail them- 


4) 


selves to the graduate student when he 
finishes his one to three years of extra 
education. He may enter industry as a 
research physicist or work in a govern- 
ment laboratory on atomic energy, rock- 
ets, or Bureau of Standards tests. If the 
graduate does not care for the above 
type of work he may take a teaching 
position in a college or university. In 
large institutions he may be allowed to 
devote a great deal of his time to active 
research of his own choosing, while in 
small schools classroom teaching is of 
major importance. The shortage of phy- 
sicists in this group is very acute, with 
three or four jobs available for each 
man entering the field. 


The last plan available for the engi- 
neering Physics student is classified as 
miscellaneous and includes men who 
enter jobs where they do not use their 
training directly. Examples of this are 
employment in sales, management, pro- 
duction, and other comparable fields. 
A survey conducted in 1943 showed 
that students, upon graduation from the 
curriculum, continued their education 
as follows: 

11% went on to complete Ph.d. 
went on to complete masters 
degree 

62% took jobs immediately 
All students with a B.S., M.S., or 
Ph.d. were placed in occupations ac- 
cording to the following percentages: 


A view of the control panel which is used to operate one of the Univer- 


sity’s Cyclotrons. 
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14% in government work 
13% in teaching 
7% in the armed forces 


66% in industry 

Enrollment in Engineering Physics is 
quite small compared to the other cur- 
riculums. At the present time 103 stu- 
dents are studying the course at one or 
another of its four class levels. This 
represents quite an increase over last 
year, when only 86 were enrolled. 

Facilities 

The facilities of the Physics Depart- 
ment include structures on three differ- 
ent sites which house some of the most 
modern and complete equipment in the 
United States. In the Physics Labor- 
atory building on the corner of Green 
and Mathews is located the department 


Professor Arnold T. Nordsieck with 
the Department's Differential An- 
alyzer. 


office. Also in this building are class- 
rooms, undergraduate laboratories, a 
lecture hall, library, and other facilities 
used for demonstrations and research 
work. Among the facilities in the 
Physics Building are pieces of equip- 
ment used for investigations in mag- 
netism, magnetic and electrical meas- 
urements, spectroscopy, phenomena at 
very low temperatures, and:optics. Gas, 
direct and alternating current at several 
voltages, distilled water, compressed air, 
and liquid air are available. Nearly all 
research equipment of a specialized na- 
ture is constructed in this building. 

The Nuclear Radiation and Cyclo- 
tron Laboratories, located on Goodwin 
Street, house radium sources and the 
University’s 12 million electron volt 
cyclotron. The new Physics Research 
Laboratory is located on south campus 
near the Illinois Central Tracks. This 
building, better known as the Betatron 
Lab, houses three working betatrons 
ranging in size from 22 to 340 million 
electron volts. 

Activities in physics can, with few 
exceptions, be divided into two major 

(Continued on page 30) 
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BEST E. C. M. A. ARTICLE OF THE MONTH 


TRANSISTORS 


by George B. Morgan, B.S., E.E., ‘52, University of Kentucky 


Transistors as electrical elements have only recently 
come into their own in the engineering field. However, 
in the three years since their conception, by J. Bardeen, 
W. H. Brattain, and W. Shockley of the Bell Telephone 
System’s laboratories, numerous papers have been written 
on transistors, the theory of conduction in the semi-conduct- 
ing material of which they are made, and the processes of 
obtaining the various crystal characteristics. 

The British have followed the development very closely 
with some additional work of their own. They have pre- 
ferred to call the element the crystal triode. 

The name transistors which is applied to the semi- 
conductor amplifier triode is derived from the prefix ‘trans’ 
which designates the transitory property of the device and 
‘istor’ which is a root word applied to solid circuit element. 

The transistor as such was introduced to the public on 
June 30, 1948, by Brattain and Bardeen, who made the 
discovery while studying the surface states of crystals. Their 
first work was on what is now called the type A transistor 
and was avery unstable element. However the work with 
semi-conductors is not particularly new. As early as 1925, 
Lilienfied patented semi-conducting devices. And during 
the last war the-crystal diode was developed and used in 
many places to replace the thermionic diode. 

In the order that the working of the transistor can be 
more clearly understood it will be necessary to look briefly 
at the physical background of semi-conductors. With ref- 
erence to electricity, all physical matter can be classified 
into three groups; conductors, semi-conductors and 
insulators. Conduction usually takes place in metals and 
occurs in metals that have one valence electron, i.e.; one 
electron in the outer shell that is free to move. Conduct- 
ance decreases as temperature increases. Conduction in 
semi-conductors is achieved to a large extent from the 
electrons in the impurities present in the semi-conducting 
material. The electrons in a semi-conducting material us- 
ually are not free to move easily and tend to form pair 
bonds. The conductivity varies with temperature according 
to the following pattern. The conductivity will be in- 
creased with the first heat applied due to the increased 
energy available and then will tend to decrease due to lat- 
tice vibration and finally, if more heat is applied, the con- 
ductivity will increase again largely due to the excitation 
of carriers from the valence bond. To be a little more 
specific, conduction in the semi-conducting material is car- 
ried out by two methods; (1) electron flow or n type con- 
duction and (2) hole flow or p type conduction. “These 
two methods can be most easily understood by processes 
described in terms of energy bonds. First consider the con- 
ducting material; the energy level must be raised a distance 
x (work function) in order that the electrons can flow or 
conduct. 

F fermi level or energy at O A 

X work function — energy necessary for electrons to 
escape. 

In the n type semi-conductor most electrons in the con- 
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duction band are derived from impurities, the impurities 
supplying them are called donor atoms. 

C B conduction band (normally nearly empty) 

V B B valence bond band 

F fermi level 

Note: No free electrons are believed to occur between 
bands. 

That is, conduction by electrons in semi conductors 
must take place in the conduction band with a suitable 


#g 1 Fig 2 


energy level and with the semi-conducting material at a 
negative potential, in order that the donor atoms will free 
the electrons. 

In the p type or positive hole, conduction is achieved 
by ‘holes’ having energies near the upper part of the valence 
bond band. The ‘hole’ which acts as a positive charge can 
be assumed to be caused by the absence of an electron. 
The electrons are taken up by impurities to form ions and 
are called ‘acceptors.’ The ‘holes’ seem to be free to drift 
in semi-conductors and move in the direction of decreasing 
potential; that is from positive to negative. 

Most semi-conductors used today are either germanium 
or silicon, with germanium being used most. The type n 
or p can now be determined by the heat treatment used. 

It will probably be best to describe the method of ob- 
taining the different types of crystals before explaining 
their use in transistors. 

H. C. Theuerer and J. H. Scaff have conducted experi- 
ments which show clearly the effects of heat treatment on 
the electrical properties of germanium. The heat treatment 
enables the type to be reversibly controlled, from n to p and 
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back, etc. The results can best be interpreted in terms of 
change in donors acceptor balance. Since the conductivity 
depends upon the kind and quantities of impurities present, 
the germanium is first purified and then the desirable im- 
purities added. Elements from the third and fifth periodic 
group are added depending upon the type desired, this in 
addition to the transfer available by heat treating. 


The germanium is prepared by the reduction of Ge O,, 
which is obtained from Ge Cl,. Samples are usually pre- 
pared in 50 gram ingots. The Ge O, is then reduced in 
hydrogen at 650° C to form sponge germanium. The re- 
duction is then carried one step further by increasing the 
temperature to 1000° C, the germanium is then 99.8% 
pure and is called a ‘button’. Now to obtain the germanium 
crystal for transistors the ‘button’ is fused in an atmosphere 
of helium and placed in a cylindrical crucible and heated by 
an external induction coil. The coil is raised gradually, 
allowing the bottom to solidify first forcing the impurities 
upward. This type of cooling establishes constant compo- 
sition layers. 

The heat treating studies to determine resistivity and 
rectification characteristics of the 50 gm. ingots are carried 
out by cutting each ingot in half. For the resistivity meas- 
urements, a block 4%”& 1%” 1” is cut from half of the 
ingot. The other half of the ingot is used for the rectifica- 
tion measurements. The accompanying curves show sample 
characteristics for the different type of semi-conduction. The 
type is determined by the heat treatment received by the 
germanium and is completely reversible. 

Since the method by which the ingot was cooled caused 
impurities to rise, it is reasonable to assume that the peak 
inverse voltage would be related to purity. The sketches 
show that the purer the specimen the lower the temper- 
ature at which it can be transformed to type j, and, as 
previously, stated the conversion is completely reversible. 

The resistivity curves show the resistivity increases with 
the purity of the germanium and is a maximum at the n 
to p conversion point. 

The conclusion could now be drawn that heat treat- 
ment changes the donor acceptor balance, and that conduc- 
tivity depends upon which carrier is in excess. 

Now, before the various types of transistors are taken 
up, it might be well to assume a convention regarding sign 
of the current and voltage. The arrows point in the 
forward direction. 
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Figure 32 


The early transistors were unstable and for that reason 
were mostly of laboratory interest. 

They will be discussed largely as background informa- 
tion leading to the newer most stable junction type. The 
first experiments on transistors were carried out on what 
is now called a type A transistor and its amplification was 
achieved by locating of ‘cat whiskers’. 
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The following table lists some average values that were 
obtained from an early type A transistor. 


Potential with Respect to 


Voltage Ge. Impedence 
Emitter Soy toy | a 3002 
Collector 70 — 10K to 50KQ 
Amplification 2 


When R, = 20K & f = 5KC 
Gain 25 to 35 db with 10 db mismatch 
Power gain 15 to 25 db 


On these early type A transistors the available power 
was increased from 25 to 600 milli-watts. The maximum 
frequency seemed to be at about 4 mc for the n type and 
50 me for the p type. These values have of course been very 
greatly improved upon by later developments, a few of 
which are shown here. ; 


The wedge type, double surfaced transistor, has un- 
stable characteristics since it was very difficult to hold the 
whisker in a given location. This difficulty of maintaining 
physical location of the whiskers was overcome by the devel- 
opment of the coaxial transistor. This type uses a wafer 
shaped germanium crystal with concave surfaces. 


The double surface transistors have the advantage of 
electrostatic shielding between input and output circuits, and 
avoid construction problems involving the placing of two 
spring contacts within a few thousands of an inch of one 
another. 


Many other types of transistors were experimented with. 
For instance, in Britain’s Telecommunication Laboratories, 
White has worked with multi-electrode point contractors, 
single surface types. Some of White’s findings have shown 
that if two emitters are used with one biased more positive 
than the other, the current gain is increased by a factor of 2 
or 3, and if two collectors at the same potential are used, 
a power gain of approximately \/ —2 will occur. 


The most recent development has been the junction type 
transistor which uses the heat treated germanium. The 
n-p-n type has been developed with very stable character- 
istics which can be controlled in manufacture. 


(1) Relatively low noise figure—between 10 & 20 db 
at 1000 cps 


(2) Freedom from short circuit instability 
(3) High gain—from 40 to 50 db per stage 


(4) Power handling capacity—2 watts power dissipa- 
tion 48 or 49% efficiency out of a possible 50% 
for class A operation. 


(5) Ruggedness and small size—looks like plastic bead 
about 3/16” in diameter 

(6) Free from microphonics 

(7) Small power consumption—approximately .6 micro- 
watts (as compared with a million or more micro- 
watts required to heat ordinary cathode.) 


(8) Limited frequency response—by using suitable mis- 
match a flat response to about 1 mc is available. 


As an example of the circuit work that can be done 
with the transistors, a two stage grounded emitter empli- 
fier which produces about 90 db power gain can be built 
in approximately a square inch of space. 

In this paper it has been attempted to give a small 
amount of the elementary theory of transistors including 
how the crystals are obtained. A few of the many problems 
that existed in transistor work have been solved and it 
seems that with the effort that is being expended today it 
will only be a matter of a short time until the major 
disadvantages will be far enough behind us in order that 
the transistor can come into wide commercial use, where 
small power triodes are needed. 
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announcing the 1953 . . 


Engineering Open House 


Dear Technograph reader, 


We here at Illirois are proud and happy to claim our engineering school as one of 


the best in the country. The college of engineering, itself, however, is very modest about 


its achievements. At least, it is modest on 363 days of the year. On the other two days 
of the year the doors of the engineering college are thrown wide open to allow you, the 
general public, to see what marvelous things have been done in the technical fields here at 


the University of Illinois. 


The engineering open house at Illinois for ‘53 will be held on Friday and Saturday, 
March 27 and 28. Two innovations concerning the open house are being tried this year. In 
the past the open house had been held every two years. Now, on a trial basis, the open house 
is being held every year. Also, the date for the show! has been changed from the traditional St. 


Patrick’s Day to a later date, in the hopes of having @ little better weather. 


Since you are a reader of the Technograph, you probably have a natural curiosity about 
engineering in any size, shape or color. The engineering open house will try to help satisfy 
this curiosity. Exhibits and demonstrations in all fields of engineering from chemical to civil, 
from metallurgical to mechanical will be shown. These exhibits will not be too technical in 
nature. They will be geared so that the layman can understand them. Special stress will be 
placed on the educational value of the exhibits to high schools, and tentative plans are 


underway to send invitations to every high school in the state. 


Everything will be done to make your stay at Champaign-Urbana during the open house 
a pleasant one. Lunch stands will be in operation and a picnic area will be furnished for 
those who wish to bring their lunch. Housing will be obtained for those who desire it. Also 


} 


tours of the whole Illini campus will be run as a sidelight. 


In closing, let me again extend a hearty invitation to you all, from professional engineer 


to high school student, to attend the 1953 engineering open house. 


Sincerely, 
Bob Schrader, 


General Chairman 
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One beautiful test model plus 5,000 
paper napkins yielded a trophy to 
the Institute of Aeronautical Sci- 
ences for one of the best floats in 
the Engineering Parade that pre- 
ceded 1950 version of the Engi- 


neering Open House. 
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The Aeronautical Engineers demon- 
strate the operation of the wind 
tunnel. An airfoil section is being 
tested to show pressures on the 


surface. 


The Mechanical Engineers crusade 
power plant testing with their 


unique float. 


15 


introducing... 


by Robert Hardin, E.E., ‘54, Robert Barrett, Gen. E., ‘56, 
and H. W. Busey, E.E., ‘56 


PROFESSOR A. O. HANSON 


Few people realize that there is a 
man on this campus who had a part in 
creating the atomic bomb. He is Pro- 
fessor A. O. Hanson of the physics de: 
partment. 

Professor Hanson is at present work- 
ing with research concerning the devel- 
opment of liquid hydrogen and deuter- 
ium targets for use with the 300 m.e.v. 
betatron. The study of the disintegra- 
tion of deuterium by high energy X rays 
is his main interest at present. Much of 
his time is spent at the University 
betatron. 

In the past four years Professor Han- 
son has worked on projects involving 
the study of neutron binding energies 
in the atomic nuclei. The 22 m.e.v. beta- 
tron was used for this research. 

Another recent research project con- 
ducted by Professor Hanson concerned 


N 


PROFESSOR A. 0. HANSON 


the use of the external electron beam 
from the 22 m.e.v. betatron for the 
study of electron scattering and radia- 
tion and ionization losses of electrons. 

A native of North Dakota, Profes- 
sor Hanson was born on farm near 
Braddock. His family later moved to 
Grand Forks where he acquired his 
high school education and also his bach- 
elor’s degree in education from the Uni- 
versity of North Dakota in 1936. For 
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a year he taught high school science and 
math in Pine River, Minnesota, and 
then returned to North Dakota to re- 
ceive his master’s degree in 1937. In 
1938 Professor Hanson started work at 
the University of Wisconsin as an as- 
sistant teacher. He obtained his doctor’s 
degree in 1942 at Wisconsin where he 
worked with nuclear physics. In 1943 
the project in which he had a part was 
moved to Los Alamos, New Mexico, so 
Professor Hanson moved with it and 
became a part of the great, secret, bomb 
experiment. He had a vital part in de- 
termining the critical mass and other 
details of the bomb. 

On August 6, 1945, he witnessed the 
first bomb test at Los Alamos and was 
not surprised at all by its success. The 
scientists had worked so hard and made 
such a thorough study of the project 
that they were confident that the re- 
sults would prove successful. At this 
time the experiment was unknown to 
the public. 

He stayed at Los Alamos until late 
1945, when he came to Illinois and 
continued his research interests with 
the betatron and also returned to part- 
time teaching. 

Professor Hanson was married in 
1942 after obtaining his doctor’s degree. 
His wife’s name is Elizabeth Marie and 
the couple have three children; Andy, 
8 years, Don, age 6, and Ardith Marie, 
3 years old. Professor Hanson appears 
not at all like the common conception 
of a college physics professor. He is 
young, tall, and good looking with a 
very modest opinion of himself and his 
accomplishments which include several 
minor patents on some of his new ideas 
in physics. This fine fellow is certainly 
a credit to the University of Illinois. 


SHERWOOD PARKER 


Vice Chairman of Freshman Council, 
Business Manager of Spring Carnival, 
Homecoming Stunt Show General 
Chairman—these are but a few of the 
many activities of Sherwood Parker, 
physics student extraordinary. 

Sherwood hails from Chicago’s North 
Side and Sullivan High School. He is 
a senior in the College of Liberal Arts 
and Sciences, with a physics major and 
a mathematics minor. 

In addition to the 


activities listed 


above, Sherwood was Student Repre- 
sentative of Freshman Week and the 
Illini Union’s Classical Music Hour 
Sub-Chairman during his freshman, 
sophomore, and junior years. Also dur- 
ing his sophomore year, he was Busi- 
ness Manager of Spring Carnival and 
General Chairman of Homecoming 
Stunt Show. During his junior year he 
was also General Chairman of Spring 
Carnival. And this, his senior year, he 
is Director of the Illini Union Depart- 
ment of UNESCO and _ International 
Affairs. “All of which,” says Sherwood, 
“keeps me pretty busy, but I feel better 
if I don’t get too much sleep, anyway.” 

His activities haven’t cut too deeply 
into his study time, however, for Sher- 


SHERWOOD PARKER 


wood Parker has a 4.901 grade point 
average. 

He is a member of Phi Eta Sigma, 
freshman men’s scholastic honorary; 
Tomahawk, independent sophomore 
men’s activity honorary; Sachem, junior 
men’s activity honorary; Ma-Wan-Da, 
senior men’s activity honorary; and Phi 
Kappa Phi, all-university scholastic hon- 
orary. 

Sherwood’s hobby is railroads. He 
subscribes to various railroad magazines, 
likes to take pictures of trains, collects 
time-tables, and is interested in every- 
thing that pertains to railroads. To 
foster this interest, he is a member of 
the Illini Railroad Club. 

Graduate work in physics lies in the 
future for Sherwood, and when he has 
his Doctor’s degree, his future lies in 
physics research. 

So the Technograph salutes Sherwood 
Parker, who has so successfully com- 
bined a curriculum in physics with many 
and varied extra-curricular activities. 
Indeed, tribute is due him, and we wish 

(Continued on page 42) 
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atomic research at .. . 


BROOKHAVEN NATIONAL 
LABORATORIES 


Nestled among the chicken farms and 
potato fields about 75 miles from New 
York City lies the birthplace of to- 
morrow’s atomic wonders, Brookhaven 
National Laboratories. ‘This installa- 
tion of the Atomic Energy Commis- 
sion occupies the site of the former 
Camp Upton where one-sixth of all 
World War II recruits were inducted. 

At Brookhaven our scientists are 
working on such things as cancer treat- 
ment, crop growth and food supply, and 
billion volt atomic bullets. Only one 
part of this establishment is restricted 
to the general public. This is the atomic 
pile which is in a super-modern, cube- 
like, building built at a cost of $5 
million. 

The latest miracle of atomic physics 
is located at Brookhaven. It is the 
2200-ton, $5 million cosmotron, shaped 
like a donut with a diameter of 65 
feet. This is the machine which gener- 
ates the extremely high voltage atomic 
bullets that travel at 175,000 miles a 
second, not too far, incidentally, from 
the speed of light. With this modern 
marvel Brookhaven’s atomic physicists 


by Martin Goldstein, Chem. E., ‘55 


expect to create the fundamental bricks 
of the universe itself. 

One of Brookhaven’s main projects 
is the study of cancer. In a 36-bed 


= 


_ 
The atomic pile is cooled by blow- 


ers which suck 300,000 cubic feet 
of air per minute. 


experimental hospital patients with cer- 
tain types of cancer are cared for. In 
order that nothing may go unobserved, 
each patient has one doctor, one nurse, 
and one technician. 


For the first time, experimenters are 
able to trace the growth of living cells. 
This is done on a large field where 
periodic crops of tobacco, corn, and bar- 
ley are exposed to radiation. A greatly 
increased food supply is hoped to result 
from these experiments. 

When Brookhaven first opened, the 
resident farmers of the area were hos- 
tile due to the belief that the radio- 
active rays would be allowed to invade 
their homes and fields and _ possibly 
sterilize their chickens and themselves. 
Since none of their fears have been 
realized, they have become indifferent 
to the project. However, because 
Brookhaven’s 1400 scientists and sup- 
porting workers operate on an annual 
budget of $8 million (over $5 million 
of it in salaries), neighborhood mer- 
chants have developed a fondness for 
the place. 

To guard against the harmful effects 
of the radioactive rays, Brookhaven is 
equipped with eleven-ton steel doors, 
first of all. The air used to cool the 
atomic pile is led off through a 320- 

(Continued on page 42) 


Front view of the new hot laboratory at Brookhaven National Laboratories, located at Upton, New York. The 
two story structure covers thirty-five thousand square feet of ground. 
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the university of illinois’ . . . 


ELECTRONIC DIGITAL COMPUTER 


by Hank Kalapaca, E.Ph., ‘53 and Ken Kolence, Physics, ‘53 


A new student matriculated at the 
University of Illinois last September. 
This student, commonly referred to as 
a “brain,” can work problems in five 
hours that would take a skilled math- 
ematician all his working life. Of 
course, we are speaking of the new 
electronic digital computer which is 
now housed in the Engineering Re- 
search Laboratory here on the Univer- 
sity campus. 

One point which should be made 
clear in any discussion on computing 
machinery is that the term “brain” 
when applied to these devices is a mis- 
nomer. If there is any mental ability 
inherent in these devices, it is all de- 
rived from the people who design them 
and prepare problems for them. In- 
deed, the best description of the situ- 
ation which faces the person who pre- 
pares a problem for a computer is to 
imagine that the computer is a moron 
who must be told every step of the com- 
putation and who blindly follows the 
instructions given it without any judg- 
ment as to their correctness. The only 
people who have any tendency to give a 
computer any sort of personality are 
the engineers who are given the task of 
keeping the machine in good working 
order. To such people, the computer 
sometimes seems to be a malevolent be- 
ing which takes a fiendish delight in 
developing faults which are exceedingly 
difficult to track down. 


University Computers 


The Digital Computer Laboratory of 
the University early in 1949 began con- 
struction of two quite similar ma- 
chines. The first of these is called 
ORDVAC — Ordnance Discrete Vari- 
able Automatic Computer and was in- 
stalled at Aberdeen Proving Ground, 
Maryland in February of this year. 
The second computer was completed 
about two months ago and is now being 
used as a research tool at the Univer- 
sity. The University machine is unique 
among large scale computers now oper- 
ating in this country in several ways. 
It is the only machine which was com- 


pletely financed by a university and » 
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whose time is completely available for 
university research purposes. The Uni- 
versity machine is also unique in that 
it as yet has no trick name—such as 


ORDVAC, ACE, ORACLE, MAN- 
IAC, or OMIBAC. 
Organization 

One of the better ways of describing 
the general organization of a large scale 
automatic digital computer is to com- 
pare the computer with an ordinary 
desk calculator which all of us have 
used at one time or another. Indeed, 
the necessity which led to construction 
of large scale automatic computers was 
simply the need to speed up and auto- 
matize the sort of calculation which is 
done on a desk calculator. 

Suppose we take as our example the 
calculation of the sum of the squares 
of a pair of numbers x and y. Let us 
examine in detail how we would do 
this using a desk calculator. We have 
the following items: 

1) A data sheet listing values of 

x and y, upon which we record 
corresponding values x?--y? 


2) A work sheet for recording in- 
termediate results which are x, 
Nee 

3) A desk calculator 

4) An operator 
The steps we would go through are 
summarized in figure 1. 

There are several analogies between 
the items of the calculating procedure 
and an automatic digital computer. The 
desk calculator itself corresponds to 
what we call the arithmetic unit of the 
digital computer—the arithmetic unit 
is capable of executing the operations 
of arithmetic at high speed addition, 
subtraction, multiplication, and division. 
The work sheet used for remembering 
intermediate results is analogous to 
what is called the memory of the dig- 
ital computer. The operator of the 
desk calculator corresponds to the con- 
trol of an automatic digital computer. 
Finally the automatic computer has an 
input-output mechanism which _ per- 
forms functions analogous to transfer- 
ring data to and from the data sheet. 

The first point which should be 
made here is that the automatic com- 


STEPS in CALCULATION of SUM of SQUARES 
Work Sheet Desk Calculator Automatic Computer 
x Read x from data sheet He 
3 Write x on work sheet WwW I 
y Read y from data sheet zy 
: 4 Write y on work sheet WwW 2 
x Punch x on calculator R l 
Multiply by x in calculator x ! 
9 Write: x? on work sheet WwW 3 
y Punch y on calculator R 2 
Multiply by y in calculator x 2 
16 Write y* on work sheet WwW 4 
ae Punch x? on calculator R 3 
Add y? in calculator + 4 
25 Write x*+y* on work sheet WwW 5 
Record x* +y2 on data sheet P 
a: Transfer number from data tape to arithmetic unit. 
W(n) Write number in arithmetic unit into address of memory. 
R (n) Read number at address n of memory ¢ transfer it to arithmetic unit. 
X (n) Multiply number in arithmetic unit by number at address n of 
memory, leaving the result in the arithmetic unit. 
+ (nm) Add number at address n of memory to number in arithmetic 
unit, leaving the result in the arithmetic unit. 
P Print the number in the arithmetic unit. 


Figure 1 
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puter is capable of handling all steps 
of the calculation just described, auto- 
matically — not only the arithmetic 
operations of addition, multiplication, 
etc., are executed automatically at high 
speed, but also the various data trans- 
fers between memory and _ arithmetic 
unit, and between arithmetic unit and 
input-output media are completely 
automatic. 

The second point is that a general 
purpose digital computer must be suffi- 
ciently flexible to handle any desired 
sequence of operations necessary for a 
numerical calculation. This is accom- 
plished by coding instructions in numer- 
ical form and storing them in sequence 
in the memory. The computer control 
then automatically consults successive 
locations of the memory, decodes the 
numerically coded instructions, and ex- 
ecutes them. 

Additional instructions for arithmetic 
operations such as subtract, divide are 
included in most machines. Also in- 
cluded in the list of instructions of 
every automatic computer is what is 
called a control transfer instruction. It 
is the function of the control transfer 
instruction to alter the sequencing. 
There is also what is called a condi- 
tional control transfer instruction which 
permits the computer to alter the se- 
quence of instructions executed on the 
basis of computed results. 

The sum of squares calculation de- 
scribed is an exceedingly trivial one for 
an automatic computer. Next on the 
scale of complexity are what aré known 
as subroutines—namely, sequences of in- 
structions which are common to many 
different problem solutions. Examples 
of subroutines are those for computing 
square roots, trigonometric functions, 
logarithms, exponentials, and so forth. 
The sine of any angle, for example, can 
be computed from its series expansion 
in about a hundredth of a second by 
the Illinois computer. 


Fundamental Concepts 


One concept that is fundamental to 
the understanding of the operation of 
a digital computer is that any problem 
that is given to the computer must be 
resolved to the basic operations of arith- 
metic, namely, addition, multiplication, 
subtraction, division and the two types 
of transfer orders discussed above. 
Theoretically, all problems for which 
there is a known solution can be pro- 
grammed and solved with the computer. 
Practically, however, it must be empha- 
sized that because of the limitations of 
time, capacity of the memory and the 
complexity of programming, the solu- 
tions of many problems with a com- 
puter would be uneconomical. 

The error which is inherent in the 
final solution is due to two factors. 
First, a typical problem solved on the 
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A front view of the Illinois machine without its covers. (All photographs 
and diagrams courtesy of the Digital Computer Laboratory) 


machine involves an approximate meth- 
od of solution. For example, in the cal- 
culation of the sine of an angle, only 
the first few terms of the equivalent 
series expansion are utilized. The sec- 
ond source of error is incurred in the 
roundoff of products and quotients. In 
complex problems involving numerous 
multiplications and divisions, the round- 
off errors can build up to an appreciable 
amount. 

The binary number system is used in 
the Illinois machine. Actually, there are 
several good reasons for this choice. First 
of all, all machines have a logical and 
arithmetical part. The nature of mathe- 
matical logic is its binary character. 
Consequently, there is some reason for 
feeling that the binary system has an 
advantage from this point of view. An- 
other reason for using the binary system 
can be found when one considers the 
efficiency of the various number bases. 
It can be shown mathematically that 
the most efficient number base that can 
be used is e (the base of natural logar- 
ithms). If one were to plot the effi- 
ciency versus the various number bases, 
he would see that the base two has an 
efficiency very close to the maximum. 
A third reason for choosing the base 
two (binary) system is found when 
one considers the arithmetic part of the 
computer. In order to obtain the fastest 
possible operating speeds, most modern 
digital computers are electronic in na- 


ture. Vacuum tubes, however, often 
have large variations in their voltage- 
current characteristics even though they 
are of the same type. Also, these char- 
acteristics have been found to change 
as the tube ages. Consequently, if one 
is going to use a vacuum tube as a 
digit representing device, the most reli- 
able way to use it would be to have it 
vary only between two discrete states, 
cut-off and conducting. Operating in 
this way, we see that the tube is a bi- 
nary device. 
Flip-Flop 

The basic circuit element within the 
machine is known as a flip-flop. It is 
capable of representing either binary 
digit, that is, either zero or one. The 
flip-flop itself, as used in the Illinois 
machine, is a twin-triode vacuum tube 
wired in such a way that when one 
triode is conducting, the other is cut- 
off. In the Illinois machine, it has been 
arbitrarily decided that the flip-flop 
will represent the binary number one 
when the right-hand triode is cut-off 
and the left-hand triode is conducting. 
Changing the state of the flip-flop is 
usually called gating or clearing, the 
term used depending upon how the 
change is carried out. 


Detailed Analysis 
The following discussion is a detailed 
analysis of the five main parts of the 
(Continued on page 20) 
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COMPUTER... 

(Continued from page 19) 
computer. The majority of this dis- 
cussion was derived from a _ technical 
paper which was written by Professors 
R. E. Meagher and J. P. Nash, both 
with the University of Illinois. 


Arithmetic Unit 


The arithmetic unit is made up of 
three parts: the registers, the adder, and 
the digit resolver. The registers are 
four in number, the accumulator, the 
arithmetic register, the number register, 
and the order register. Of the registers 
named above, the latter two are non- 
shifting registers each of which consists 
of 40 binary digits held in 40 flip-flops. 
Information is communicated through 
them to the arithmetic unit and control 
from the memory. The number register | 
holds addend, multiplicand, and divisor 
for arithmetic operations. “The order 
register receives from the memory all 
orders to be handled by the control. 

The shifting registers (accumulator 
and arithmetic register) each consist of 
two rows of 40 flip-flops, one row 
above the other. Since a nonshifting 
register contains one row of 40 flip- 
flops, two nonshifting registers can be 
made out of one shifting register, and 
the appearance of the Illinois machine 
is that of a machine with three double 
registers. 

In addition to the two rows of flip- 
flops, a shifting register also has two 


TABLE 


MACHINE TYPE 
REGISTER CAPACITY. 
MEMORY CAPACITY 
MEMORY TYPE 
ADDER CARRY TIME 
ALLOWED CARRY TIME 
ADDITION TIME 
MULTIPLICATION TIME 


ALL I'S, POSITIVE MULTIPLIER 
ALL O'S, POSITIVE MULTIPLIER 
DIVISION TIME 
MEMORY PERIOD 
TIME TO LOAD ENTIRE MEMORY. 


TIME TO PUNCH CONTENTS OF 
ENTIRE MEMORY 

TIME TO PRINT CONTENTS OF 
ENTIRE MEMORY 

NUMBER OF TUBES 

MACHINE D.C. POWER 

MACHINE A.C. POWER 

TOTAL PRIMARY POWER (INCLUDING 
POWER SUPPLIES ¢ BLOWERS 

KIND OF _ INPUT. 


rows of gate tubes. These gate tubes 
furnish four gates for each stage of the 
register — two “up” gates and two 
“down” gates. The “up” gates trans- 
fer straight up, while the ‘““down”’ gates 
transfer down one place to the left or 
one place to the right. The bottom row 
of a shifting register holds the digits 
while they are being sensed during an 
operation; the top row is used as tran- 
sient storage. A shift is accomplished by 
clearing the upper row, gating up to it 
from the lower row, clearing the lower 
row, and finally gating down either one 
place to the left or one place to the 
right. When shifts are made in this 
way information is not cleared from 
one location until it has been deposited 
in another. 

Figure 3 illustrates part of a register, 
the down gates into a lower flip-flop 
being shown. The plate supplies of 
a flip-flop come from busses which are 
normally at +150 volts but which can 
be lowered for the purpose of clearing 
the flip-flop to either state. Thus if the 
supply to pin | is dropped, the flip-flop 
is put into the 1 state. The 1 state is 
arbitrarily defined as the state when pin 
2 is high and is distinguished by a neon 
on pin 2. 

The plate of a gate tube goes to the 
plate of the flip-flop to which informa- 
tion is being transferréd; the gate grid 
is attached to the grid of the flip-flop 
from which information comes. When 
the gate cathode is lowered, the gate 


OF CHARACTERISTICS 


PARALLEL, ASYNCHRONOUS 
40 BINARY DIGITS 

1024 

ELECTROSTATIC 

12 MICROSECONDS 


165.5 f 
88.4 a. 
1150 5 
670 s 
1150 e 
Zeal iC 
46 SECONDS 
7.3. MINUTES 
33. MINUTES 
2867 

8.6 KW 

9.7 KW 

30 


KW 
S HOLE TEEERYRE TARE 


INPUT SYSTEM (SPACE 
OUTPUT SYSTEM 


IS” 5S HOEES) 


SEXADECIMAL 
SEXADECIMAL TELETYPE 


NUMBER OF DIGITS ASSIGNED TO 
AN ORDER 

NUMBER OF DIGITS ASSIGNED TO 
MEMORY ADDRESS 

NUMBER OF ORDERS AVAILABLE 


8 


10 
GREATER THAN 5O 


Figure 2 
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tube conducts if the grid is high and 
changes the second flip-flop if it is con- 
nected to the high plate. 

This means that the second flip-flop 
must be in the proper state for receiv- 
ing the gated information. Suppose a 
down right gate is wanted. First, F, is 


‘cleared to the 0 state by lowering pin 


2, thus making pin 1 high. Then the 


PINJ 


HIGH 
Low] 


PINZ 


Low 
HIGH 


[FUPFLOP STATE | 
[ ° 
{ 1 


PINS PING 
HIGH Low 
Low HIGH 


cathode of G, is lowered. If F,—0, 
pin 6 is low, G, does not conduct, and 
F, remains in the 0 state. It is thus 
the.same as F,. On the other hand, 
if F,=1, pin 6 is high and G, conducts. 
This causes pin 1 of F, to fall and 
turns F, to the 1 state. Therefore F, 
is the same as F,. 

The gating up in the registers is 
similar to the gating down except that 
only one “‘up” gate is ever used. This 
results in an extra set of gates which 
are not needed for shifting operations 
and are thus available for other use. 

Access to the memory is in parallel 
from the accumulator and information 
from the input is supplied serially to the 
accumulator, utilizing the shifting prop- 
erties of the register to put it in. 

Similarly, the output is made serially 
from the arithmetic register, it being 
possible for the memory to communicate 
with this register. 

The adder is a Kirchoff adder. The 
addend and augend digits control gates 
from two ¢onstant current sources 
which can allow current to flow 
through a summing resistor. The carry 
from the preceding stage controls the 
input voltage to the summing resistor. 
There are four possible voltages across 
the summing resistor, depending upon 
whether the sum at that particular stage 
is 0, 1, 2, or 3. If it is either of the 
latter two, a carry is produced for the 
next stage. 

The summing resistor is a 10,300- 
ohm resistor and the constant current 
sources are cathode followers supplying 
4.85 milliamperes. The carry causes the 
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There’s a real incentive in working out ways to 
do things that have never been done before. And 
problems in pioneering are constantly cropping 
up at Western Electric—manufacturing unit of 
the Bell Telephone System. 

For example: the revolutionary electroforming 
process dreamed up and made a reality by West- 
ern Electric engineers for making copper coated 
steel wire. 

The big idea was this: Could a process be devel- 
oped in which successive coats of copper, lead 
and brass would be deposited on steel wire 
electrolytically in one continuous operation? 


25 strands of steel wire start on their way to be electro- 
lytically coated with copper, lead and brass. 


c 


where wires go through successive baths of plating 
solutions. 


Console of controls for entire process is readily operated 
when necessary, even though seldom used in the 
almost fully automatic operation. 


... With a pioneering twist 


Engineers of varied skills—electrical, mechani- 
cal, chemical, metallurgical, civil—went to work 
as a team. After solving many problems, they 
came up with a process that makes better, 
stronger wire at lower cost—does it at the rate 
of 134 billion feet per year. 


Recent developments such as microwave radio 
relay networks for telephone calls and television 
programs—operator and customer dialing of 
long distance calls—secret electronic equipment 
for the Armed Forces—promise an ever-widen- 
ing field for young engineers of varied training at 
Western Electric. 
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by Edward Harris, Comm., ‘55, Norman Heldt, 
and Richard Steffen 


THE WESTERN ELECTRIC st ORY eatment is to reduce the mois- Laboratories, is unique in design and 


content and provides better operation. As a protection against the 


WwW hat vital processes 3 ; 
lie hidden. behind +t saricdcaalistor 4 elements of weather, corrosion, and 
Western Biectne’s: ‘Haathoteetiecs ? weave the indi- rough handling, a “Sheath” of “Alpeth”’ 
Gate One swung open to students of i to form a cable. (a covering made of aluminum and 
g Of ea e 
three universities, sponsored by the polyethylene) or “Lepeth” (lead and 


polyethlene) is applied to the cable. 

Separate from the manufacture of 
cable is the manufacture of what is 
known as “Cross-bar’” equipment. The 
Hawthorne plant produces almost all 
the necessary parts for the operation of 
a central office. The backbone of 
“Cross-bar” is built upon a series of 
relays and switches which speed up the 
process of completing calls, requiring 
less maintenance than the manual, 
Panel, or Step-by-Step Systems (the last 
three refer to dial systems). 

Since almost all parts of the system 
are pre-assembled, fewer highly-skilled 
specialists are required at the location 
of installation. 

Two fictitious telephone numbers 
may be used to illustrate the operation 
of the “Cross-bar” system: assume that 
a person at Dickens 2-1234 wishes to 
dial Edgewater 4-5678. The Dickens 
subscriber picks up his receiver to hear 
the ‘“dial-tone” from a apparatus known 
as a “Sender.” This “Sender” is only 
a small device composed of switches and 
relays, much like the larger “link 
frames,” but it plays an important role. 


American Institute of Electrical Engi- 
neers, Chicago Section, to witness the 
assembly of telepl honic equipment. 

For over dere aac hours 
futre engineers of the University of 
Illinois (Nav vy Pier), Northwestern 
and Illinois Institute of Techo rology 
witnessed the j 
this large scale plant. 

Time permitted inspection of only 
the Rod and Wire Mills, the Cable 
Works, the “Cross-Bar” works, and the 
Rubber and Plastic works. 

Months of careful observation would 
be required to really know and under- 
stand the operations of Hawthorn’s 
teaming city. ided 
us through 
explained their functions. 

“Copper Billets” ar transformed in- 
to red-hot ribbons of shining wire by 
especially designed machinery in the rod 
and wire mils. The wire is janes 
ennealed, and cold drawn into variou 
sizes. Aluminum is also being tested as 
a conduit, but it requires additional 
compensatory measures to serve as a 
conductor. 


Tinted paper_pulp is now applied —~ — is en After dialing the first three digits 
directly to the wire for lation. The Building at Western Electric Works or ‘‘Office Code’’ (ED-4) the 
older method wrapped the wire spirally located in Cicero, Illinois. “Sender” calls into operation a device 
with multi-colored rolls of paper. A known as a “Marker frame.” The 
specially designed machine twists the The “Strander,” developed by engi- ‘Marker’ notifies the -Dickens ex- 
wire into final form, and heat-vacuum neers of Western Electric and Bell (Continued on page 52) 
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Were nT ie oe ty Ore 


“I needed to ‘Find’ Myself— 
that’s why I picked Allis-Chalmers, “ 


says A. J. MESTIER 
Massachusetts Institute of Technology Sc. B.—1943 
and now Manager, Syracuse District Office 


a WAS LOOKING for an engineering job, 
but I wasn’t very sure just what phase 
of this broad field would interest me most. 
I didn’t know whether I wanted straight 
engineering, sales engineering, production 
or some other branch of industrial engi- 
neering. 


“Allis-Chalmers Graduate Training 
Course gave me a means of working at 
various jobs—seeing what I liked best— 
and at the same time obtaining a tremen- 
dous amount of information about many 
industries in a very short time.” 


Experience Typical 

“My experience is typical in many ways. 
I started the Graduate Training Course in 
1946, after three years in the Army. My 
first request was to go to the Texrope 
V-belt drive department. From there I 
went to the Blower and Compressor de- 
partment; then the Steam Turbine depart- 
ment. By the time the course was completed 
in 1948, my mind was made up and I knew 
I wanted sales work. I was then assigned 
to the New York District Office and in 
1950 was made manager of the Syracuse 
District. The important thing to note is 
that all Allis-Chalmers GTC’s follow this 
same program of picking the departments 
in which they want to work. 


“Best ofall, students have a wide choice, 
for A-C builds machines for every basic 
industry, such as: steam and hydraulic 
turbine generators, transformers, pumps, 
motors and other equipment for electric 
power; rotary kilns, crushers, grinders, 
coolers, screens and other machinery for 


Taking surge voltage distribution tests on power 
transformer in A-C shops with miniature surge 
generator and cathode-ray oscilloscope. 
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mining, ore processing, cement and rock 
processing. Then there is flour milling 
machinery, electronic equipment and 
many others.” 


A Growing Company 


“In addition, new developments and the 
continuing growth of the company offer 
almost endless opportunities for young 
engineers. 


“From my experience on the Graduate 
Training Course, I believe it is one of the 
best conducted in the industry and permits 
a young engineer to become familiar with 
a tremendous variety of equipment—both 
electrical and mechanical—which will 
serve him in good stead in his future pro- 
fession.” 


Ball Mill grinds ore for large copper producer. 
Same type of equipment from Allis-Chalmers 
pulverizes much of nation’s cement. 


Texrope is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 


For information call the Allis-Chalmers District Office in your locality or write to 


Allis-Chalmers Manufacturing Company, Milwaukee 1, Wisconsin 
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skimming industrial headlines 


ediated by Charles LaRobadier, M.E., ‘55, Maurice Garnholz, A. E., ‘56, 


New Sound Laboratory 


A “point of no return” for echoes has 
been built into a new sound laboratory 
by Westinghouse Electric Corporation. 
More precisely called an anechoic 
chamber, the room will enable research 
engineers to study noise—its source, 
cause, and measurement. 

Dr. Patrick Conley, manager of 
acoustical research at Westinghouse 
Research Laboratories, stated, “elimina- 
tion or reduction of noise in the present 
lines of Westinghouse equipment is 
valued at close to half a million dollars 
every year for each decibel of sound 
diminution.” 

The laboratory is located in a sub- 


urban area of Pittsburgh, Pennsyl- 
vania, where the surrounding noise 
level is quite low. Inside the main 


building and surrounded by masonry 
walls 12 inches thick, a 19 by 13 by 
10 foot room has had its walls, roof, 
and floor completely covered with in- 
sulating material shaped in the form 
of wedges. These wedges are the very 
heart of the anechoic chamber, for it is 
their shape, composition, size, and num- 
ber that determines the efficiency of 
the room. Fabricated from glass wool, 
each wedge is 8 by 24 inches at its base 
and 34 inches long. Wire mesh with 
Y4-inch openings encases each wedge to 
facilitate installation and protect the 
easily damaged filler. 

A spring supported wire net is 
stretched from all four side walls sev- 
eral feet above the wedges which cover 
the floor of the chamber. This work- 
ing platform will support equipment to 
be tested. Overhead, necessary types of 
service lines are available to operate the 
various test pieces. Since only the noise 
source plus a microphone pickup will 
be inside the room during test runs, all 
gauges and recording devices are lo- 
cated on control panels in an adjoining 
room. 

In a so-called “free sound _field,’’ 
such as would exist at an altitude of 
50 or 100 miles, sound waves would 
emanate from a source in all directions 
and their intensity would decrease as 
the inverse equare of the distance from 
the source. This would, of course, pre- 
clude the presence of any kind or mag- 
nitude of background noise. Since there 
would be no surrounding walls or ob- 
stacles in this “free field,’ no reflec- 
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and Martin Goldstein, Chem. E., ‘55 


tions of sound would occur—hence no 
echoes. These ‘are the physical factors 
that Westinghouse engineers have en- 
deavored to build into their anechoic 
chamber. 

The quiet site location of the lab and 
the type of wall construction have pro- 
duced a very depressed encompassing 
sound level. The design of the wedges 
themselves absorbs and prevents reflec- 
tion of sound waves. According to Dr. 
Conley, a sound level within the room 
of 10 to 15 decibels is anticipated. In 
comparison, a residential neighborhood 


at night has a noise level of 25 to 30 
decibels. 

One of the problems that will be 
studied in the new sound laboratory 
will be that of determining a standard 
method of measuring noise. Although 
certain limits of sound emanation for 
each type of electrical equipment are 
specified by the National Electrical 
Manufacturers Association, the method 
of measuring noise throughout industry 
varies widely. This has led to confusion 
and in some cases rather large unnec- 


(Continued on page 26) 


Sound level of industrial transformer is determined. 
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Longer lasting batteries, plus a unique 
power saving switch, give this RCA 
Victor personal radio 10 times the 
playing life of previous models, 


About the size of the average book, 
this new Personal radio—developed 
through RCA research and engineer- 
ing—offers new convenience and 
economy to those who want a light, 
beautifully streamlined, long-lasting 
instrument. 


Secret of its long life is a new dry cell 
“B” battery—used in combination with 
redesigned “A” batteries to create a 
more lasting power source. Additional 
life is given by a unique switch, for use 
in areas where radio reception is strong, 
which reduces the drain on the batteries, 
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and adds up to 30% to their lives. RCA 
Victor's new receiver plays instantly, 
without needing to warm up, has an 
automatic control to keep the sound 
volume even, and can be had in six 
rich colors. 


Development of this compact radio is 
another example of RCA research and engi- 
neering at work for you. RCA research means 
better quality and performance from any 
product or service of RCA or RCA Victor. 


* * * 


See the latest in radio, television, and electronics at 
RCA Exhibition Hall, 36 West 49th Street, N. Y. 
Admission is free. Radio Corporation of America, 
RCA Building, Radio City, New York 20, N. Y. 


®RapIO CORPORATION OF AMERICA 


World leader in radio — first in television 


times longer 


CONTINUE YOUR EDUCATION 
WITH PAY—AT RCA 
Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
— offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 

projects which offer unusual promise: 

@ Development and design of radio re- 
ceivers (including broadcast, short-wave 
and FM circuits, television, and phono- 
graph combinations). 

e@ Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

e Design of component parts such as 
coils, loudspeakers, capacitors. 

e Development and design of new re- 
cording and producing methods. 

@ Design of receiving, power, cathode 
ray, gas and photo tubes. 

Write today to College Relations Divi- 
sion, RCA Victor, Camden, New Jersey. 
Also many opportunities for Mechanical 
and Chemical Engineers and Physicists. 
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SKIMMING... 
(Continued from page 24) 
essary expenditures. 

Other investigations will lead to 
sound reduction in many types of equip- 
ment including ballasts in flourescent 
lighting fixtures, transformers, refrig- 
erators, vacuum cleaners, air condition- 
ing units, speakers for home radios, and 
jet engine test cells. 


Dr. Conley emphasized that the 
sound study program will not be a 


rapid one with solutions to present 
noise problems as their immediate 
goal. 

“We must first,” he said, “understand 


thoroughly the detailed causes of the 
various sounds, their means of propaga- 
tion and radiation, and their psycho- 
acoustic effects—the effects on the hu- 
man ear of sound level and frequency. 
With these problems solved, various 
apparatus noises can be reduced or 
eliminated more easily. 


Better Focusing for Color TV 


A new cathode ray picture tube which 
will help give high-accuracy focusing to 
color television in the nation’s motion 
picture screens has been developed by 
GE recently. 

The new five-inch tube will be used 
on television cameras being produced 
by GE for 20th Century Fox, which 
is developing the so-called “Eidopher” 
system for theater projection of color 
television. 

The new tube will be used in the 
camera’s electronic view finder with 
which the cameraman focuses on his sub- 
ject. 

The tube is characterized by extreme 
brightness and high definition qualities 
which will enable the Eidophor camera- 
man to bring his subject under the most 
accurate focus possible. 

GE engineers pointed out that a high- 
ly-accurate focus is a “must” in a sys- 
tem of television projection onto a large 
screen because the slightest focusing in- 


Workman adjusting one of the oil circuit breakers built with the new 
pneumatic operating mechanism. (All cuts courtesy Westinghouse) 
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accuracy would be magnified many 
times on the screen. 

Key to the brightness and definition 
qualities of the new tube, type number 
GL-5QP4, is an aluminized screen 
which not only increases brightness, but 
also improves picture definition and 
resolution. 

In addition to its use in Eidophor 
cameras, the tube will also be used in 
all GE television studio cameras. 

Its small size will also make it ideal 
for portable units and its brightness 
qualities will make it useful under 
bright sunlight conditions which cause 
pictures on normal tubes to “wash out.” 

Use of the aluminized screen is also 
expected to lead to the long life for 
the tube because of the reduction in ion 
burns and general screen deterioration. 


In defending his state, the Arizona 
native was saying, “All we need is a 
better type of settler and more water.” 

“When you come to think of it,” re- 
torted the tourist, “That’s all that 
Hell needs.” 


Pump With No 
Moving Parts 


The only resemblance between con- 
ventional pumps and one recently de- 
veloped by General Electric is the 
name. Unlike usual pumps, which 
either push or suck liquids from one 
place to another, this new pump _ uses 
invisible magnetic forces to push molten 
metals around. 

Having no moving parts, the pump 
applies basic electromagnetic principles 
to move molten metal (temperatures up 
to 1000 degrees F.) at relatively high 
speed (up to 28 gallons per minute). 
The molten metal is pumped by appli- 
cation of a magnetic field by an elec- 
tromagnet, at the same time a high 
electric current is passed through the 
metal. The problem of maintenance is 
greatly reduced by the absence of mov- 
ing parts in this pump. 


Keeping Good Spirits Good 


Since good) spirits must be kept in 
that condition, the old oaken casks and 
other traditional storage vessels for 
liquors are yielding to more modern 
materials—materials that are easy to 
clean and keep clean, and which will 
protect the color, flavor, and other 
qualities of high-proof beverages. 
Metallic storage and blending tanks, 
fabricated from Inconel, a product of 
the International Nickel Company, Inc., 
have been first used instead of glass- 
lined or oak tanks as liquor containers 
by the Quebec Liquor Commission. 

Long and thorough tests of the pos- 
sibilities of keeping spirits in contact 

(Continued on page 56) 
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by T. E. Beling, E.E., and Oliver Smith, M.E., 


In recent years, much has been said 
and written concerning the value of 
cultural studies to technical students in 
colleges and universities. Educators 
have decried the fact that engineering 
and scientific students frequently are 
enrolled in curricula of such an entirely 
technical nature as to exclude subjects 
of importance to the truly educated 
man. The fine arts, government, eco- 
nomics—these are often neglected en- 
tirely or passed over in the most cur- 
sory manner. Engineering educators 
have in most cases realized that the 
case for liberalization of the engineer- 
ing curriculum contains many valid 
points, and great efforts have .been 
made to change and broaden the cur- 
riculum along these lines. 

There is, however, another face to 
the coin. No one denies the value of at 
least some cultural study for engineers, 
but very little attention is paid to the 
idea that there may be a good deal of 
benefit in some engineering studies for 
those enrolled in the so-called liberal 
curricula. Frequently, both students 
and faculty in such fields as the arts, 
education, history, and so forth, regard 
the engineer with more or less good- 
natured contempt because of the en- 
gineer’s lack of learning in other than 
technical matters. These same people 
are generally horrified if questioned as 
to their knowledge of even the most 
elementary concepts of engineering. 
Often, they regard ignorance of basic 
mathematics, simple mathematics, the 
fundamentals of electricity, and allied 
subjects, as only natural for an edu- 
cated person. So-called “‘liberal’’ peo- 
ple have a tendency to dismiss their 
lack of understanding of even the 
simplest technical matters with an airy 
indifference and a large amount of self 
tolerance. 

Nevertheless, there is a great deal to 
be said for the idea of introducing all 
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students at colleges and universities to 
a few of the rudiments of the engineer- 
ing profession. We live in a techno- 
logical society which is daily becoming 
more complex, with the introduction of 
new and improved devices to make 
living easier and more interesting. No 
one can deny the truth of this. state- 
ment, but many people choose to ig- 
nore this phenomenom, mainly because 
they are afraid that itsis too difficult 
for them to understand anything about 
the machines and devicés which are be- 
ing turned out in ever-increasing num- 
ber. Of course, it would be impossible 
to give everyone a detailed understand- 
ing of the operation of all the devices 
in common use today, but it should not 
be too difficult to impart at least a 
little basic knowledge of some engineer- 
ing principles to all college students. 

It would be an utter impossibility 
(and a waste of time) to require all 
students to thoroughly understand the 
operation of a television set, but cer- 
tain basic principles of electricity would 
undoubtedly prove to be of great value 
to everyone. For instance, many times 
servicemen are called to homes because 
of the supposed non-operation of a radio 
or television set only to find that the 
set was disconnected or that it was con- 
nected to a dead circuit. Ridiculous? 
Yes, but it happens. It would not be 
necessary to explain the principles of 
electron flow in conductors in order to 
teach future housewives to test a cir- 
cuit by plugging in a lamp which is 
known to light in another part of the 
house. Almost all adults sooner or 
later learn to drive a car, and many 
people drive daily, but very few people 
have even the vaguest understanding of 
what makes the wheels turn. Even the 
finest mechanisms are not perfect, and 
often cars are not accomodating enough 
to break down outside of a fully equip- 
ped repair shop. Take even so common 
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an occurence as running out of gas. Al- 
most everyone sooner or later has to 
walk a few miles to a gas station for 
a gallon or two of gas. However, sup- 
pose that the charge in the battery is 
low—how many people know that the 
easiest and best way to start the car 
is to pour a small quantity of the gas 
in the carburetor? For that matter, 
how many people know where the 
carburetor is and what it does to justify 
it’s existence? Elementary? Yes, but 
the woman who pulled out the choke 
handle and hung her purse on it was a 
college graduate. 

Many more examples of this type 
are familiar to everyone, but it seems 
obvious that there is definitely a place 
in the education of every college stu- 
dent for a little elementary engineering, 
just as much as the engineer should 
have at least a nodding acquaintance 
with the more liberal fields. 


News from the Miserables 
Branch 


The U. of I. Branch at Miserables, 
Illinois, celebrated its annual home- 
coming on October 25. The fraternity 
tent was nicely decorated and _ the 
sorority residence held an open house. 
The homecoming. game between the 
“Branch” and Arras College was 
played in Alumni Memorial Pasture 
before a throng of 300 people. The 
Athletic Department set up several 
chairs but so many people had to stand 
that there is sure to be considerable 
future agitation for a stadium or at 
least bleachers. In the pre-game cere- 
monies, President Madeleine welcomed 
all of the guests; Chaplain Myriel read 
the invocation, and Campus Security 
Officer Javert threatened the crowd 
with dire punishment if any misconduct 
was discovered. Then Cheerleader 

(Continued on page 30) 
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Nobody can buy a length of cast iron pipe 
unless it has passed the Hydrostatic Test at the foundry. 
Every full length of cast iron pipe is subjected to this 
test under water pressures considerably higher than 
rated working pressures. It must pass the test or go 
to the scrap pile. 


The Hydrostatic Test is the final one of a series of 
routine tests made by pipe manufacturers to assure 
that the quality of the pipe meets or exceeds the re- 
quirements of standard specifications for cast iron 
pressure pipe. 


Few engineers realize the extent of the inspections, 
analyses and tests involved ia the quality-control of 
cast iron pipe. Production controls start almost liter- 
ally from the ground up with the inspection, analysis 
and checking of raw materials—continue with con- 
stant control cf cupola operation and analysis of the 
melt—and end with inspections and a series of accept- 
ance and routine tests of the finished product. 


Members of the Cast Iron Pipe Research Associa- 
tion have established and attained scientific standards 
resulting in a superior product. These standards, as 
well as the physical and metallurgical controls by 
which they are maintained, provide assurance that 


CAST IRON PIPI 
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THE HYDROSTATIC TEST 


cast iron pipe installed today will live up to or exceed 
service records such as that of the 130-year-old pipe 
shown. 

Cast iron pipe is the standard material for water 
and gas mains and is widely used in sewage works 
construction. Send for booklet, “Facts About Cast 
Iron Pipe.” Address Dept. C., Cast Iron Pipe Research 
Association, T. F. Wolfe, Engineer, 122 So. Michigan 
Ave., Chicago 3, Illinois. 


Section of 130-year-old cast iron water 
main still in service in Philadelphia, Pa. 


1 SERVES FOR 
4 CENTURIES 
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BONEYARD ... 


(Continued from page 28) 
Cosette called for the cheer “Yea 
Parents” three times and “Fight, Fight, 
Fight.” No one cooperated, but a cou- 
ple of fellows were getting pretty gay 
and probably were taken care of when 
they got home. 


The team won a moral victory, hold- 
ing Arras to a 227 to nothing victory. 
The “Branch” almost scored on one 
play when fullback Marius broke into 
the secondary. The Arras team thought 
a time-out had been called. However, 
his jersey fit like a nightgown and it 
was easy to catch him from behind. 
The entire team covered themselves 
with glory that day and especially the 
ones who dove on what they thought 
was the football. 


The campus is all aflutter because 
Dean W. L. Everitt of the “home of- 
fice’ will come to Miserables next 
week to address the student body. A 
full report on his visit will be sent to 
the Technograph next month. 


PROFESSIONAL SOCIETIES? 


As a student goes through an engi- 
neering college his first two years are 
spent dealing with general material 
with little emphasis on his chosen phase. 
This is necessary so that he will receive 
a thorough basic education before delv- 
ing into the deeper and more fascinat- 
ing aspects of his preferential curricu- 
lum. This does not mean, however, 
that he cannot begin to orient himself 
with his future occupation . 

In practically all; phases of engineer- 
ing, professional societies have been in- 
stituted for the betterment of the 
profession. Starting with the ASCE in 
1852, each branch of engineering has 
founded an organization of its pro- 
fessed participants. The first aims of 
these societies were to establish stand- 
ards for use in industry and_ schools 
and to inform members of new deyvelop- 
ments in the field. 

In later years, when the need for 
skilled engineers really became apparent, 
many societies turned their efforts to- 
ward the organizing of branches for 
student use in the many engineering 
institutions. This made it possible for 
students to acquaint themselves with 
their future more than ever before, 
They could now keep up with profes- 
sional developments and, at the same 
time, gain other valuable benefits from 
belonging to these societies, 

It is only logical that in mingling 
with men who have established them- 
selves in industry or edueation, many 
acquaintances should develop, ‘Thus is 
the case. One who is introduced to an 
influential man can use that influence 
in procuring a position after gradua- 
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tion. In addition to this, he will meet 
fellow students and establish friendships 
of considerable value in the years to 
come. 

No doubt, during the course of activ- 
ities in a student branch of a profes- 
sional society, some out-of-class friend- 
ships may develop between faculty and 
students. It is not intended to instigate 
the idea that these friendships should 
be used for the purpose of securing 
favors in class, but rather that the stu- 
dents and faculty will more likely un- 
derstand each for mutual benefit. 

Most organizations maintain a tech- 
nical journal to convey information to 
the membership. This becomes a valu- 
able aid to a student since it usually 
contains news of developments and em- 
ployment trends in that field. 

The author has listed only a few of 
the advantages of belonging to a pro- 
fessional society. They are all true and 
waiting for you to grasp them. The 
rest is up to you. 

% tad % 


With the supply and demand curve 
for engineers looking somewhat like 
Dagmar’s profile, it would be wise to 
give a word to the seniors that will be 
interviewed for jobs. Some helpful 
suggestions appeared in the May 1952 
issue of the Villanova Engineer, a few 
of which are printed in the ensuing 
paragraphs. 

Avoid flashy clothes! A simple plaid 
sport coat, conservatively pegged trous- 
ers (tunnel loops and_ pistol pocket 
flaps optional), tattersall vest, and tee 
shirt are recommended attire. Much 
thought should be given to the question 
of clothing and, while studiously avoid- 
ing loud clothing, it is well not to dress 
too conservatively, For example, in 
some quarters, wearing shoes is re- 
guarded as evidence of stereotyped 
thinking and the prospective employer 
might well decide that the applicant 
lacks imagination, 

On to the interview proper !—as soon 
as the introductions are over tell him 
to get to the money. This gambit will 
immediately impress him with the faet 
that you are no time-waster, but one 
who gets right to the heart of the mat» 
ter, You will impress him as a man of 
action, He will appreciate this, 

‘The next point is very important and 
cannot be stressed too earnestly, 
TURN DOWN THE FIRST. OF- 
FER! (The one exception to this rule 
is in the unlikely event that you are 
offered a drink.) ‘To do this properly, 
you should recoil slightly in horror, 
wrinkle the nose as when passing a 
smouldering dump, and shout in a 
hoarse voice, “Are you crazy?” For a 
minute he'll think he is, This is your 
cue to switeh the trend of conversation 
to « consideration of ‘working condi 
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(Continued from page 11) 


areas. These are nuclear physics and 
solid state physics. The University is 
very active in both of these fields and 
has an especially outstanding group of 
men in the latter. Professor Bardeen of 
the solid state group is recognized as a 
co-inventor of the transistor. This is 
a device used as a substitute for the 
vacuum tube. On many projects, the 
Physics Department works in close 
association with other departments of 
the University. Several men on the 
Physics Department staff have joint ap- 
pointments, being also affiliated with 
the metallurgy chemistry, biology, or 
electrical engineering departments. An 
outstanding example of _ inter-depart- 
ment cooperation is the recent work 
done by the Electrical Engineering, 
Mathematics, and Physics Departments 
in the construction of a mammoth 
digital computer. 


A large portion of the Physics De- 
partment’s equipment is never seen by 
the undergraduate student in Engineer- 
ing Physics. This portion is considered 
so elaborate and intricate in design that 
only thoroughly trained men are al- 
lowed to operate it. Nevertheless, a 
great many jobs in and around the 
physics laboratories are available to 
physics students on an hourly basis. It 
is on these jobs that the physicist can 
acquire practical training which will be 
of great value to him upon graduation. 

We must realize that the [ngineer- 
ing Physies curriculum is only one of 
many activities administered by the 
Physies Department, and that the scope 
of the department encompasses many 
other fields of endeavor in both research 
and instruction, 


tions’ a definite misnomer, 

This bit of strategy tends to keep the 
employer on the defensive, while at the 
same time letting him think that you 
are really interested and he is getting 
through to you, Since employers dearly 
love to brag about working conditions, 
you'll have to be on your toes to keep 
him off balance, In 72 per cent of the 
cases reviewed by the panel, little posers 
like these proved effective; lt, “How 
long for tuneh?? (hints when he ane 
swers, say, “Humphl’), 2, “Air cone 
ditioning?”’ Gif he answers no, shake 
head slowly; if yes, say, “Oroh, colds’), 
3, “What time do we start work?" 
(no matter what he says murmur softly, 
“That's pretty early’), 

In concluding the interview, ene 
deavoy to leave the impression that 
you're interested bur noe quite sold on 
the job, Olfer to eall baek in “a few 
weeks,” 
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Above: Laying magnet laminations for the University of Illinoisf 300 mev 
betatron. Below: The control panel of the betatron with F. k. Peterson 


at the controls with Professor Kerst. 


The main coil in the 30) 


Above: Turning the magnet of the University’s betatron during its con- 


struction. Below: Installing the coil for the field magnets of the betatron. 


electron volt betatron. 
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Opportunity in Texas 


Young engineers, geologists, have a daily capacity of two million barrels. 


chemists and physicists find major opportuni- The search for oil; the drilling of oil wells; 


ties in the oil industry, and no state is more 


: oil production, transportation and refining, all 
important to the industry than Texas. 


; require increasing numbers of young men with 
Proven oil reserves in Texas are 56 per 


cent of the U. S. total. Texas produces about 
45 per cent of U. S. oil from some 130,000 in the oil industry offer better than average 


producing wells. Petroleum pipe lines in Texas material prospects, and what’s more, they offer 


total 46,000 miles. And Texas oil refineries work that is productive, useful and satisfying. 


engineering and scientific educations. Careers 


HUMBLE OIL & REFINING COMPANY = 


P. O. BOX 2180 @ HOUSTON 1, TEXAS oo 4 
© 0:04.60 0.0 010.0 © eee 66s sietenstratsieteneiete « s <i HUMBLE -e@ 


The Humble Company carries on Exploration Work in nine states—Alabama, Arizona, 
California, Florida, Georgia, Louisiana, Mississippi, New Mexico, and Texas 
. Wells Drilled by Humble total 1,200—1,500 annually . . . Crude Oil Pro- 
duction averages more than 380,000 barrels daily . . . Oil and Gas Production 
Taxes total about $18 million annually ... Refining Operations of 270,000 
barrels of oil daily are centered at Baytown, Texas. . . Retail Sales Activities 
are confined to Texas and New Mexico. Humble is the leading Texas marketer 
. - Humble Pipe Line Company operates 5,895 miles of crude oil and product 
trunk lines in Texas and New Mexico and transports an average of 722,000 
barrels per day of crude oil and finished products. 
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“MAN-MADE MINERALS” 


contribute immeasurably 
to life’s pleasures... 


MAINTAINING UNIFORM HIGH QUALITY 
OF CARBORUNDUM abrasives is the process under 
observation here. Beta-ray gauges, the first oe installed 
by any abrasives manufacmurer, have been adapted by 
CARBORUNDUM engineers to assure constant uniformity of 
product, vitally essential im such critical operations as the 
polishing of television picture tubes to provide a brilliant, 

distortion-free image. 
A precess of the Coated Products Division 


“The pleasant life” is vastly more pleasant today than ever 


before—in large measure because of the “man-made minerals,” 
silicon carbide and aluminum oxide by CARBORUNDUM. These 
products of the electric furnace have been put to work in an 
infinite variety of ways to lower the cost of luxuries and 
ies alike. and so to make them available to more and 
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more | : 

Wherever you find a product which has been formed, 
shaped, drilled, enameled, baked, painted, polished or sharp- 
ened, you cam be sure it’s been helped on its way to market 
by the “man-made minerals” pioneered by CARBORUNDUM. 
Equally so wherever you find a process involving diffusion, fil- 
tration, resistamce to heat, chemical attack, corrosion, abrasion. 

The unique properties of these materials are opening new 
industrial frontiers. Your inquiry to CARBORUNDUM is invited 
—whether you are a potential customer of CARBORUNDUM of 
@ potential member of our great engineering staff. 
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THIS PORTABLE 
OUTDOOR ROTIS- 
SERIE is equipped with 
GLOBAR electric heating 
elements made not of 
metal but of “man-made 
minerals.’ These elements 
reach maximum heat in 
seconds, thus help seal 
in meat juices for moist, 
succulent, tender steaks 
and roasts. 


Heating Elements made by the 
GLOBAR Division 


AUTOMOBILE MASS PRODUCTION 
Owes much to “man-made minerals.”’ A remark- 


many metallurgical processes. Added to the. 
molten metal, this product by CARBORUNDUM: 
produces metal that yields stronger, cleaner, 


car industry utilizes millions. 


SOFT DRINKS travel safely to eager con- 
sumers in glass bottles—are more inviting in 
glass that’s free from discoloration, flaws and 
bubbles. Leading bottle makers get this product 
quality, since their melting tanks are lined with 
MONOFRAX fused cast refractories. More impor- 
tant, they get product quantity... longer tank life 
that means extra months of service, extra thou- 
sands of tons of glass. 

Produced by the Refractories Division 


Keep your eye on 


CARBORUNDUM 


TRADE MARK 
for significant developments 
based on “*man-made minerals”’’ 


THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. 


Products by CARBORUNDUAM include Grinding and Cutting-Off Wheels, Discs 
and Sticks... Coated Abrasive Sheets and Belts... Waterproof Abrasive Paper... 
Abrasive Grain and Powders and other abrasive products...Electric Heating 
Elements and Ceramic Resistors...Grain and Briquettes for deoxidizing steel 
and iron...Super Refractory Bricks, Special Shapes and Cements... Porous 
Filter Media and Diffusers—and are marketed under the following trademarks: 
CARBORUNDUM + ALOXITE » MX + RED-I-CUT » TEXALOX » GLOBAR 
FERROCARBO + CARBOFRAX + ALFRAX + MONOFRAX «+ MULLFRAX 


86-6R 


able form is FERROCARBO, a deoxidizer used in, 


easier-to-machine castings, of which the motor: 


Product of the Bonded Products and Grain Division, 
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production of .. . 


The Illinois Technograph 


by George Ricker, A.E., ‘49, and Sam Jefferies, E.E., ‘48 


This article, like all other articles in 
this magazine, was in its first stage of 
preparation twelve weeks ago. Since 
then, it has seen all the different phases 
of editing by students; composition of 
the complete magazine from the articles, 
short items, illustrations, and advertise- 
ments; printing by the Illini Publishing 
company; and distribution by the busi- 
ness staff, composed entirely of stu- 
dents. In fact, that is what this article 
is about—its own preparation. 

The Technograph staff is composed 
of engineering students who are inter- 
ested in writing and editing or in the 
business procedures of publishing and 
distributing a magazine. These activ- 
ities are an absorbing hobby to the stu- 
dent, and the student gains valuable 
experience by his participation. 

The preparation and writing of an 
article, and the development to its final 
form are the duties of the editorial staff, 
which is directed by the editor. The 
editor and the assistant editors decide 
upon the articles and illustrations which 
will appear in each issue. 

After the articles and illustrations 
for the issue have been chosen, the as- 
sistant editors make the assignments to 
the reporters. Usually one or sometimes 
two reporters are assigned to a feature 
or department, and _ generally have 
about four weeks to meet the deadline. 

For the initial preparation, the re- 
porter determines the scope of his sub- 
ject and gathers general information. 
He then makes a rough outline of the 
subject and selects the material that will 
be covered. He investigates all sources 
of information. The business of getting 
first-hand and up-to-date news on the 
subject is an interesting part of the re- 
porter’s work. This includes interview- 
ing, investigation, and obtaining con- 
temporary literature on the subject. All 
this work is preliminary to the actual 
writing of the article. 

While the reporters are gathering in- 
formation and writing the articles, the 
make-up editor determines the types of 
pictures to accommodate the articles 
and makes assignments to the staff of 
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photographers. The photographers have 
the job of getting pictures that are not 
only technically illustrative, but that 
also show good photographic composi- 
tion. Photography is an art in itself, 
and is a hobby to these men. Certain 
types of pictures, like commercial pro- 
ducts, are obtained directly from their 
source. The make-up editor must meet 
the same deadline as the reporters. 

After all copy has been turned into 
the office by the reporters, the articles 
are edited. They are reviewed and re- 
vised, and necessary changes are made 
to improve the form and composition 
and to conform to the pé@rticular style 
used by the magazine. Each assistant 
editor checks over the material turned 
in by the reporters under his supervis- 
ion, and the editor then reviews all the 
copy. The edited copy is then taken by 
the editor to the Illini Publishing com- 
pany for processing. 

At the same time that the copy is be- 
ing edited in the office of the Techno- 
graph, the make-up editor and the 
editor are marking up the illustrations 
for size. These photographs are then 
taken to G. R. Grubb and Company 
to be engraved. The production of a 
metal plate suitable for printing the 
varying tones of a photograph is an in- 
teresting process. 

The first step in engraving is the 
production of a “half-tone’” negative. 
The illustration is “shot” through a 
half-tone screen by taking a photograph 
of the illustration with a_ half-tone 
screen placed upon the negative. The 
half-tone screen consists of two plates 
of glass, each striated by a diamond 
cutter, placed one upon the other so 
that the unit is cross-hatched. The stri- 
ations are very fine grooves which are 
filled with a black pigment. The half- 
tone screens used in making plates for 
this magazine have 120 grooves to the 
inch, and therefore 120 times 120 
squares to the square inch. When the 
light from the picture passes through 
this screen to the negative in the cam- 
era, the light is refracted so that the 
square is reduced in size on the nega- 


tive. These squares on the negative are 
larger for greater intensity of light, 
which corresponds to a lighter tone of 
gray. The resultant negative of minute 
squares is called a half-tone negative. 

The half-tone negative is next print- 
ed onto a metal plate covered with a 
photosensitive enamel. This plate is de- 
veloped and a half-tone print of enamel 
is left on the metal. The plate is now 
etched, so that the parts not coated with 
enamel become the depressed portion of 
the engraved plate, or cut. The metal 
plate from which the cut is made is 
usually a zinc or copper plate, and brass 
is sometimes used to produce a tough 
plate. Copper is etched with hydro- 
chloric acid, zinc is etched with per- 
chloride of iron, and brass is usually 
electrically etched. From G. R. Grubb’s 
finishing department, the cuts go to the 
Illini Publishing company. 

The Illini Publishing company is a 
non-profit organization which was es- 
tablished in 1911 to print and distribute 
The Daily Illini and other student pub- 
lications of the University of Illinois, 
and to do a general printing and publi- 
cation business. All proceeds from the 
business of this non-profit organization 
go back into the reserves of the com- 
pany and are used to further improve 
the publications. This company is sub- 
ject to the general authority of the 
president of the University. The Tech- 
nograph, The Daily Illini, The Illio, 
the Agriculturist and the Tempo are 
all published by the Illini Publishing 
company. 

At this point the edited copy is 
ready to be marked up in the printing 
shop of the Illini Publishing company. 
In the margins of the copy are marked 
the type face, size of type, and measure 
of the width of the column to guide the 
setting of the copy by the operator of 
the linotype machine. These linecasting 
machines used by the Illini Publishing 
company are Intertypes. 

There are two main steps in compo- 
sition, or setting copy. The first is the 
line casting on the Intertype. When the 

(Continued on page 38) 
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Note for a 
faculty member's 
briefcase! 


Recently we had the pleasure at General Motors of 
welcoming 19 faculty members from leading engineer- 
ing schools to Detroit. 


This was part of our continuing effort to discover ways 
in which GM can be of help in furthering the growth of 
engineering education in America. 


And their professors informed us that they would wel- 
come information on General Motors employment 
opportunities which they could pass along to their 
students. 

In the thought, therefore, that other faculty members 
may share their opinion, we are publishing this message. 


So we would like you to know these few simple facts 
about GM job opportunities. 


1. They are broadly assorted—fitting a wide range of 
talents—from the pure scientist to the young man 
who sees in his engineering training a fine back- 
ground for production or management work. 


2. They cover a wealth of subjects—from chemistry and 
chemical engineering to mechanical and electrical 
engineering, from metallurgical engineering to 
industrial engineering. 

3. They offer reasonable advancement for the diligent 
and ingenious mind. For the industrial climate at 
GM is conditioned by a traditional respect for the 
engineering point of view. Witness the number of key 
GM executives in both divisions and top management 
who began their careers as engineering graduates on 


GM drafting boards. 


And we would like you to feel free at any time to write 
us, or ask our College Representative, who periodically 
visits your campus, any detailed questions on the subject 
of GM jobs for your talented students. 
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GM POSITIONS 


NOW AVAILABLE IN 
THESE FIELDS: 


Mechanical Engineering 
Electrical Engineering 
Metallurgical Engineering 
Industrial Engineering 
Chemical Engineering 


GENERAL MOTORS 


Personnel Staff 
Detroit 2, Michigan 
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(Continued from page 36) 
operator presses a key on the keyboard 
of the Intertype, a mold for casting a 
letter, called a matrix or ‘“‘mat,” is re- 
leased and drops into line. The type 
metal, which is a mixture of zinc, lead, 
tin, copper and antimony, is kept in a 
molten state, ready to be cast into a line 
of type or slug. When a line of mats 
is ready for the casting of the slug, the 
molten type metal is forced against the 
mats and into the depressed letters in 
the face of the mats. When it cools, a 
line of type, or slug, is ejected from 
the machine. The second step in setting 
copy is the assembling of the slugs into 
columns of type. Such a column of type 
is called a galley. 

Proofs must now be pulled from the 
galleys on a proof press. To do this, the 
galley of type is placed on the proof 
press, the type is inked, the paper 
placed directly on the type, and a roller 
moved over the paper. Two proofs of 
each galley are pulled, and sent to the 
Technograph office for the correction 
and for making up the magazine 
dummy. The dummy is a rough assem- 
bly of the entire magazine, formed by 
cutting parts from the galley proofs and 
pasting them along with the illustra- 


tions and headlines on the pages of an 
old magazine. This work, which re- 
quires approximately a week, is done 
by the make-up editor, assisted by the 
editor. The completed dummy is then 
turned over to the printer for make-up 
of the pages of type. 

After the typesetter has corrected the 
galleys, and the headlines have been set 
either on a Ludlow line casting machine 
or by hand, the printer assembles the 
body type, headlines, and cuts (en- 
graved illiustrations) into page forms, 
according to the pages of the magazine 
dummy. In the print shop, this opera- 
tion is called makeup. One proof of 
each page is then pulled and returned 
to the Technograph office for correc- 
tion. These proofs are checked and 
corrected first by the editorial staff and 
then by the editor assisted by the make- 
up editor, and are then returned to the 
printer. In the print shop, corrections 
are made on the page by substitution 
and by resetting type. The pages are 
then locked up in forms, or chases, of 
eight pages each, constituting what is 
known as a printing signature. There 
are forty-four pages in this magazine, 
and four printing signatures of eight 
pages each and two signatures of four 
pages each are used on the printing 


press. The pages are arranged in these 
_¢ 
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FOR THE LONG PULL... 


IT’S LEATHER 
PLUS TENSION 
CONTROL 


On the ski tow it’s the 
leather grip of your ski 
mittens plus tension 
controlled by your 
hands that helps you 
get the most out of 
power. 

In modern industry, 
the UNI-PULL short 
center drive uses leather 
belting and tension con- 
trol for long, trouble- 
free power transmission. 

That’s part of the 
reason why today there 
are more leather belt 
drives in industry than 
ever before. 


A- Tension-controlling 
motor base 


B — Flat leather belt 


_— Aedieaid \ERTHER BELTING Lisoeialion 


Headquarters for Authentic Power Transmission Data 


320 Broadway, New York 7, N. Y. 
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printing signatures so that, when the 
paper is printed and folded, the pages 
will be in order that they are to appear 
in the magazine. 

The Illini Publishing company uses a 
flat-bed, cylinder press. The printing 
signatures are locked on the bed of the 
press, and the press makes the printed 
impression by rolling the paper, held to 
a cylinder by grippers, between the cyl- 
inder and the signature chase, over the 
type. The type is inked by a roller prior 
to each contact with the paper. The 
paper used for this magazine is a 70- 
pound, coated, enamel book paper. A 
sheet of paper, printed on both sides 
and containing sixteen printed pages, is 
called a binding signature. Before being 
bound, these binding signatures are 
placed on trays to dry because the ink 
used is job ink which must dry by 
oxidation. 

When the pages have dried for about 
twenty-four hours, the binding process 
begins. The signatures are fed into a 
Dexter folding machine. This machine 
can be rigged-up with tapes for a vari- 
ety of page sizes and folds, and for the 
sixteen-page binding signature of this 
magazine, it is set to fold the paper 
three times. Then all groups of pages 
are assembled into the proper sequence 
by page and number and the cover is 
wrapped around the signatures. The 
assembled magazine is then stapled to- 
gether with a saddle stitch, and the 
magazines are then trimmed with a 
power cutter. 

Sixty magazines are trimmed simul- 
taneously on the power cutter. As a 
safety measure the operator of the 
power cutter must manipulate two re- 
leases at the same time, one on each 
side of the machine, in order to allow 
the blade to descend. The magazine is 
usually trimmed to 8% by 115% inches, 
but the trim size is often altered slightly 
to “bleed” an advertisement on the 
cover. A “bleed” ad has a picture that 
extends all the way to the edge of the 
cover, consequently, the magazine must 
be trimmed properly to bleed the ad- 
vertisement. After the magazines are 
trimmed, they are ready to be distrib- 
uted by the circulation department. 

The life span of a publication would, 
without a doubt, be snapped short if it 
were not distributed promptly to its 
readers. This is why every publication 
organization which hopes to have more 
than one issue has a circulation man- 
ager. It is the circulation manager’s job 
to see that all of the magazines are 
mailed and distributed to the proper 
persons and that the subscription sales 
are carried through—down to the last 
ounce of energy. 

In order to take a big load off the 
clerks at the post office, the magazines 
are wrapped and mailed in. four groups. 


Continued on page 48) 
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Takes a lot to lay a carpet in 


The scene is ‘‘darkest Africa’”’. 

But Africa is lightening. Man’s quest 
for minerals, for new areas for agriculture 
and trade, is slashing ultra-modern, glar- 
ing-white air strips in once impenetrable 
jungle. 

Those pavers, portable air compressors, 
pumps and air tools—such as you might 
see working a city street—are Worthing- 
ton Blue Brutes going to “lay a carpet’’ 
in that hole in the jungle. 

Thus, Worthington, a major producer 
of equipment for public works, industry 


Good Water and Sanitation—engines 
pumps - water tréatment - comminutors 
air compressors - air tools 
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Lower-Cost Manufacturing—pumps 
compressors + steam turbines 2 motors 
power transmission + air conditioning 


and farm, brings the fruits of American 
technical genius to the strange places of 
the world. 


And illustrates, too, how the unique 
American talent of diversification helps 
public, employees and stockholders. For 
Worthington makes many things—not 
just construction equipment and pumps, 
but also engines, water works machinery, 
power transmission, petroleum equipment, 
air conditioning and refrigeration, many 
others. 


Such diversification builds stability... 


Petroleum Products—compressors 
engines - pumps - chilling equipment 
refrigeration - decoking systems 


the jungle 


makes Worthington, 112 years old, astrong 
link in the chain of American business. 
Worthington Corporation, formerly 
Worthington Pump and Machinery 
Corporation, Harrison, New Jersey. 


More Abundant Food — compressors 
ertilizer mixers + air conditioning 
tefrigeration + pumps 


BROOKHAVEN ... 


(Continued from page 
foot smokestack. If, perhaps, 
radiation should be diffused into the 
air, one of several 420-foot meteoro- 
logical stations in the area would detect 


17) 


too much 


reactor’s north face 


Brookhaven 
contains a pneumatic tube system 
used to render materials radioac- 


tive. 


it. Only two or three times since the 
pile started operations two years ago has 
it had to be shut down because of this. 

Safeguarding the workers themselves 
are sixteen stations that automatically 
monitor radioactivity. The instrument 
which performs this service, developed 
by Brookhaven’s scientists, collects dust 
on a filter and scans it for radioactivity. 
Every six minutes a camera photographs 
the readings of all these instruments. 
In addition, floor and table surfaces are 
checked periodically for contamination, 
and the staff members who work with 
the radioactive materials have a double 
locker room in order to keep their street 
clothes and work clothes separate. 

Any individual who works in possible 
dangerous areas has his hands and feet 
clocked when he checks out. Every 
worker carries two pencil shaped in- 
struments in his shirt pocket (one in 
case the other goes bad). They contain 
wire which is analyzed at the end of 
the day for possible exposure. Also there 
are badges containing film, which, if 
exposed, may indicate excessive expos- 
ure. As yet no one has suffered severe 
enough radiation effects for hospital- 
ization. 

For some reason, no one seems to be 
interested in investigating the wonders 
of this marvelous development. When 


S CORRECTION 


that the draftsman needs. 


KEUFFEL & ESSER CO. 


Est. 1867 


NEW YORK © HOBOKEN, N. J. 
Chicago ® St. Louis * Detroit * San Francisco * Los Angeles * Montreal 
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lise, oe SOUNEC TION 


@ LEROY* Lettering equipment is standard in drafting rooms 
everywhere. No special skill is needed for perfect, regular 
lettering and symbol drawing. There are LEROY templates in 
a variety of alphabets and sizes, as well as for electrical, 
welding, map, geological, mathematical and other symbols 


KE 


Drafting, 


*Trade Mark® Reproduction and 


Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 


Brookhaven holds its annual open 
house, the crowd is small. In large 
part it consists of children escorted by 
their science teachers. Possibly because 
it is the Atomic Energy Commission’s 
most accessible installation, people do 
not consider this ‘doorway to the 
future’ important. 


INTRODUCING... 
(Continued from page 16) 


him success in the future, which we 
know will be his. 


DR. R. H. ALMY 


Dr. G. M. Almy, Associate Head of 
the Physics Department, came to the 
University of Lllinois in 1930. Dr. 
Almy received his Bachelors Degree and 
Masters Degree at the University of 
Nebraska and his Doctors Degree at 
Harvard. Immediately following, he 
started to work at the University of 
Illinois. Dr. Almy is a member of the 


DR. R. H. ALMY 


Sigma Zi Honorary Scientific Society 
and the Phi Beta Kappa _ Scholastic 
Honorary Fraternity. He also helps 
sponsor the Physics Club at the Uni- 
versity of Illinois. Approximately six- 
teen Ph.D. theses have been under his 
supervision. 

During World War II Dr. Almy 
worked in co-operation with Allis Chal- 
mers for the Office of Scientific Re- 
search and Development. The purpose 
being the study of radiography by means 
of the betatron. An important develop- 
ment result from the co-operation with 
Ralph Hursh of the Ceramic Engineer- 
ing department. This, being an air tight 
vacuum tube made of porcelain, put an 
end to the need of constant pumping. 

Dr. Almy believes that despite its 
very rapid advancement, the field of en- 
gineering requires relatively few fun- 
damentals of science and mathematics. 
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LONGEST SPAN IN THE WORLD 


IN BRITISH COLUMBIA the longest span in the 
world has been completed. More than two miles in 
length, it crosses Lake Kootenay and is part of an 
electrical transmission line of the Kootenay Light and 
Power Company. 

The span consists of three cables, each an inch and 
a quarter in diameter. At the west side of the lake, 
the cables are suspended from three 80-foot towers 
located on a high bluff. On the lower east shore a 
single 375-foot tower is used. 

The tailor-made cables were designed for high 
strength and light weight by Roebling. High tensile 
Roebling steel wires were used because other con- 
ductive materials would collapse from their own 
weight in a two-mile span. 

Roebling was outstandingly qualified to meet the 


DECEMBER, 1952 


requirements of this history-making installation. 
Through every manufacturing process, Roebling’s 
steel mills and wire rope plants were backed by the 
engineering resources of its Electrical Wire and Cable 
Division and the unparalleled experience of the 
Roebling staff in the design and construction of sus- 
pension bridges. 

We are proud that in the Kootenay span we have 
helped achieve another engineering “first”... and 
that the full range of Roebling wire and wire products 
is helping industry in the huge emergency production 
task which it is doing so well. John A. Roebling’s Sons 
Company, Trenton 2, New Jersey. 
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Above: Cloud chamber research with 300 mev betatron. Chamber at 
right, screening magnet in center, betatron in rear. (li to r.) Professor 
Donald W. Kerst, C. Robert Emigh. Below: Professor Ralph E. Meagher 
examines one of the 40 cathode-ray tubes which composes the memory 


of the ORDVAC. The ORDVAC is an electronic digital computer built by 


the University for Ballistical Research Laboratories at Aberdeen, Maryland. 


Professor F. G. Ctraub with 3-foot- 


high pressure bioler for boiler re- 


search. 
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at the 
of IIlinols 


Professor John C. Guillou inspect- 


ing a new highway drainage gate 
designed by research at the U. of 
I. It admits twice as much water as 
did old design and will save $500,- 
000 on Chicago Congress super- 


highway alone. 
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Above: Professor Kerst with the original betatron which he constructed 
at the University of Illinois in front of the new betatron. Below: Model 


of Illinois Highway 460 bridge over Wabash river flood plain built by 


U. of I. engineers who found way to tame eddy which threatened to drop 


bridge into 40-ft.-deep hole by constructing dikes 100 ft. upstream to 


direct the water under the bridge. 
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e Because instruments are basic both to industrial 
and to scientific work, the instrument field ranks 
high in opportunity. As long as men make pig iron 
or pills, guns or butter, rockets or kilowatts or gaso- 
line, industry will use more and more instruments on 
the production line. As long as scientists ““unscrew 
the inscrutable” they will need instruments for col- 
lege, Government and industrial research. 

As a result, L&N job opportunities are quite 
varied. Openings in sales engineering utilize technical 
training in the examination of processes, and in 
selection and application of correct instruments in 
industrial plants. Other openings are in research, 
product development, production, advertising, in- 
spection and other operations. 

We make automatic, balance-type electrical in- 
struments for controlling, measuring and indicating 
temperature, chemical concentration, combustion, 
frequency and load, flow and other conditions. We 
make heat-treating process equipments. We make 
laboratory-type instruments, in forms for scientists 
from freshman to Ph.D.-plus. 


Electro-Chemograph 


Homocarb furnaces in auto plant Aircraft testing 


Like to Play a Part 
in Scientific and Industrial Progress? 


Our chosen portion of the automatic control and 
instrument field is in high-precision, high-dependabil- 
ity equipment. Commercially, we are one of the 
leaders; we have grown in every decade of our history, 
and continue to grow. And we are innovators; we 
pioneered many basic developments . . . are pioneer- 
ing others, and will continue to do so. 

Personnel-wise, the Company’s policies are modern 
and progressive. We have long had group insurance, 
hospitalization, pensions and financial assistance for 
post-college education. Compensation includes profit- 
sharing as well as salary. L&N will continue to offer 
present opportunity and a substantial future. 

Why not have a chat with our nearest District 
Office Manager? Or if you prefer, write our Per- 
sonnel Manager, 4915 Stenton Ave., Phila. 44, Pa. 


NORTHRUP 


automatic controls 


LEEDS 


instruments 


+ furnaces 


Atlanta Cincinnati Hartford New York Seattle 
Boston Cleveland Houston Pittsburgh St. Louis 
Buffalo Detroit Los Angeles San Francisco Tulsa y 
Chicago , Jrl Ad ENT-560(1) 


THE TECHNOGRAPH 


qc eeeaet ee 


Sra SU sc, 
pee i ae 


afer 


ME we. 


/ an AIRCRAFT engineer ? 
- But I haven't majored in 


It’s your aptitude, your knowledge of engineering principles, 


your degree in engineering that count. 


Those—plus the opportunity Lockheed is offering you—are all you need for a 
career as an aircraft engineer. In Lockheed’s special program for engineering 


graduates, you may go back to school, or you may convert to aircraft work by 


doing—on-the-job training. But whichever it is, you receive full pay while learning. 


But Lockheed offers you more than a career. It offers you a new life, in an area 
where living conditions are beyond compare. Outdoor living prevails the 


year-’round. Mountains, beaches are an hour from Lockheed. 


See your Placement Officer today for the details on Lockheed’s Aircraft Training Program 
for engineers, as well as the better living conditions in Southern California. 


If your Placement Officer is out of the illustrated brochures 
describing living and working conditions at Lockheed, 
write M. V. Mattson, Employment Manager. 


Sean Corporation 


Burbank, California 
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The P-38 Lightning — first 400 mile 
per hour fighter-interceptor, the 
“fork-tailed Devil’’ that helped 
win World War Ill. * 


This Plane is making History 


The Super Constellation -— larger, faster, 
more powerful; the plane that bridges 
the gap between modern air transport 
and commercial jet transport. 


This Plane will make History 


_ Thejetof 
the future—the plane 
you will help create— 

belongs here. 


This plane — which exists only in 

the brain of an engineer like yourself 
—is one reason there’s a better 
future for you at Lockheed. For 
Lockheed will always need engineers 
with ideas, engineers with 
imagination, engineers who build 

the planes that make history. 
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(Continued from page 38) 


These four groups are mailed to Cham- 
paign, to Urbana, to Illinois, and to 
outside areas. The magazines in the 
groups which are mailed to Champaign 
and Urbana go to students and faculty. 
The third group includes magazines 
which go to the Navy Pier branch, and 
other readers in the state. The last 
group is composed of all the magazines 
which are sent out of the state. These 
Technographs eventually find their way 
to all parts of the United States and 
even to some foreign countries. 

However, after these magazines have 
been mailed, there is still a large num- 
ber left to be distributed to various 
places and people. Some of the Tech- 
nographs are taken to the bookstores to 
be sold as single copies. Each firm that 
advertises in the Technograph is sent a 
free copy. Littrell-Murray-Barnhill, 
Inc., the company which handles the 
procurement of advertising from large 
companies, is sent several copies for its 
use. Engineering College Magazines 
Associated, of which the Technograph is 
a member, is the headquarters of allying 
association for twenty-seven engineering 
college magazines, gets twenty-six ex- 
change copies. The copies are sent to 
the E.C.M.A. in exchange for a mag- 
azine from each of the other schools. 
The officers of the E.C.M.A. also get 
a copy of the Technograph. A large 
number of the Technographs are sent 
to high schools throughout the state 
through the support of the College of 
Engineering. A survey conducted last 
spring shows that the high schools are 
very appreciative of this service and that 
they desire to continue receiving the 
Technographs. 

The third problem about which the 
circulation manager perspires freely is 
the subscription sales. The actual selling 
of the subscriptions is carried on by the 
entire staff during campaigns which 
usually take place at the beginning of 
each semester. The subscriptions are 
sold on a whole year or a half year 
basis. In order to boost the efficiency 
of the campaign, booths are placed in 
the engineering buildings and the sales 
are made from there. A periodical is 
very dependent on its circulation. It is 
not the money that it receives from a 
large number of sales that keeps a mag- 
azine aloft, but the advertisement that 
it can obtain because of a large circu- 
lation. 

The advertisement carried on in the 
Technograph by large firms is handled 
by the general advertising manager. All 
of these advertisements are obtained for 
the Technograph and other engineering 
college magazines by Littell-Murray- 
Barnhill, Inc. The first notice that the 
Technograph receives of a company’s 
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desire to advertise is a contract from 
Littell-Murray-Barnhill, Inc. It is stat- 
ed on the contract who is buying the 
advertisement, the price and size, and 
the issues the ad is to be run in the 
magazine. The contract, however, is 
not the order for the advertisement and 
the firm cannot be held to the contract. 
The actual authorization to run the ad 
is the insertion order. The order shows 
the purchaser what issue it shall appear 
in, the price and size, and an identifi- 
cation of the cut. The last thing to ap- 
pear from Littell-Murray-Barnhill, 
Inc., is the ad itself. 

A record is kept with a list of all the 
firms who have contracts to advertise 
in the Technograph. Each month this 
list is checked with the insertion orders, 
and the cuts to make sure that all of 
them are in our hands. If anything is 
missing, a letter is sent to Littell- 
Murray-Barnhill, Inc., to find out 
what happened. 

At a scheduled time, the staff gathers 
up all the cuts and carries them to the 
printers. The staff then pulls two 
proofs of each advertising cut. One set 
is used in the dummy and the other set 
is checked out for errors. These proofs 
are returned to the printers at the same 
time the galley proofs go back. 

The general advertising manager also 
has to make a report. Tfhe report must 
include who advertised in the magazine, 
and the size and price ‘of the advertise- 
ment. This report has to be turned over 
to the Illini Publishing company along 
with a magazine which has the prices 
marked on each side of the advertise- 
ments. A list of the advertisers must 
also be supplied to the circulation man- 
ager so he can send a magazine to each 
of the firms. 

The advertisements which are placed 
in the Technograph by local business- 
men come under the jurisdiction of the 
retail advertising manager. This adver- 
tising is solicited by the personnel on the 
retail advertising staff. The first step 
in the procedure for obtaining these ads 
is to draw them up. The salesmen then 
visit the various businessmen to sell 
them the ad which was drawn up for 
their store. When the contract is made, 
the advertiser can either approve the 
advertisement as it is or fix it to suit 
himself. The ads are then turned over 
to the Illini Publishing company where 
they are made up in type form. After 
the printer pulls proofs of these ads, 
the advertiser has a chance to check his 
advertisement for errors before it goes 
to press. An extra set of these proofs is 
also returned to the office to be used 
in the dummy. 

The retail advertising manager must 
also keep a record, make out a report, 
and send a list of the advertisers to the 
circulation manager, just as the general 
advertising manager does. 


In every organization which expects 
to prosper, new ideas are born. The 
Technograph has its little baby also. 
This idea is the statewide advertising 
department. The purpose of this de- 
partment is to get more Illinois firms 
to advertise and represent themselves in 
the Illinois Technograph. Although this 
department is still in its promotional 
state, a great deal of trouble has been 
taken to procure a list of prospects. 
Letters have been sent to some of these 
firms to acquaint them with the advant- 
ages of advertising in the Technograph. 
It is very possible that in the future 
this new idea will take the form of a 
a permanent member on the 
Technograph. 

Without advertising, a periodical 
cannot be published. Without circula- 
tion, there will be no advertising. With- 
out publicity, there is no circulation. 
These three statements all add up to 
prove that publicity is a very important 
factor. 

The publicity for the Illinois Tech- 
nograph is handled by the circulation 
manager. Write-ups for the magazine, 
for the staff meetings, and for other 
publicity are carried in The Daily 
Illini, The News-Gazette, and _ the 
Champaign-Urbana Courier. The pub- 
licity. comes from posters on the bulletin 
boards and the Technograph blotters. 
However, there are plans for widening 
this department considerably. 

The laurels of this magazine rest on 
two men—the editor and the business 
manager. It is their duty to see to it 
that the above operations are carried 
out and co-ordinated, and only through 
co-operation of the entire student body 
will this magazine be able to keep up 
its great progress. 


ELECTRONICS... 


(Continued from page 9) 


developed especially for this type of 
application. It is capable of multiplying 
feeble photoelectric current by an aver- 
age value of 600,000 times, and its 
frequency response is flat up to about 
50 megacycles. 

The output of the pulse amplifier is 
fed into a /32 channel analyzer for 
pulse height analysis. The pulse 
height is proportional to the energy of 
single particles. Particles detected in- 
clude gamma rays, beta particles and 
alpha particles. 

Many new electronic devices such 
as the multiplier phototube referred to 
have been developed recently because 
of the inadequacies of older devices, 
like the geiger counter. 

The geiger counter would indicate 
the presence of a particle, but it was 
very difficult to gather reliable infor- 
mation from it on the speed or energy 


(Continued on page 50) 
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What 
Is this 
Machine?r 


a vertical 
miller 

a grinding 
machine 


a broaching 
machine 


Ee 
- | 
Lee 


It is a grinding machine — speci- 
fically, the new Norton Propeller 
Blade Hub Grinder, used to grind 
the external surfaces of the hubs of 
aircraft propeller blades 


A Typical Norton Development 


This specialized Norton machine 
brings unusual efficiency to propeller 
grinding operations. As shown, the 
propeller blade is held vertically — 
by a workholding fixture on a work 
spindle with an anti-friction bearing 
— a new departure that avoids the 
errors normally caused by deflection 
when the blade is held horizontally, 
as in conventional methods. 

The new Norton grinder has many 
other improved features adding up 
to greater speed, accuracy and 
simplicity of operation. And it re- 
quires considerably less floor space 
than do horizontal machines 
adapted for the same purpose. 


The Broadest Line 


The Norton line of grinders and 
lappers is the most coniplete offered 
by any single manufacturer. It runs 
from small machines for the tool 
room to high precision, high volume 
units for heaviest production line 
duty. Equipped with Norton 
abrasive wheels these machines form 
unbeatable combinations for effi- 
cient, economical grinding. 


1952 


To Future Technicians 


As the world’s largest manu- 
facturers of abrasives and abrasive 
products, Norton supplies basic 
tools to all industry. To young men 
now planning ahead, a career with 
Norton offers exceptional opportu- 
nities for ‘‘making better products to 
make other products 
better.” 


Free Booklet descrives 


and illustrates representative 
types of Norton grinding and 
lapping machines. Write for 
your copy. 


Guy D. Metcalf, B. S., E. E., Worcester Polytechnic 
Institute '49, checks smoothness of master cam 
spindle with specially designed electronic equip- 
ment — in connection with his work on Norton cam 
and contour grinders. 


NORTON 


TRADE MARK REG. U.S. PAT. OFF. 


“Gllaking better products to make other products better 


ORASIVES ‘A ZL»! GRINDING WHEELS 


(©) oustones goF7/ tenasive PAPER & nam 


58 
REFRACTORIES, POROUS MEDIUMS & LABORATORY WARE a NON-SLIP FLOORING 
5) ls 


GRINDING & LAPPING MACHINES sae r 


5, BE 
BORON CARBIDE PRODUCTS y 
if 


NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 


BEHR-MANNING, TROY, N.Y. IS A DIVISION OF NORTON COMPANY 
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ELECTRONICS... 
(Continued from page 48) 


of the particle, or the number of 


particles. 
Very fast and linear circuits had to 
be developed — circuits which would 


indicate and record the presence of a 
particle in a time of the order of one- 
tenth microsecond. Pulse amplifiers 
which would amplify pulses of one to 
ten microseconds duration had to be 


built. The scintillation crystals are a 
great improvement over the geiger 
counter, but without the multiplier 


phototube and the fast amplifiers, the 
reaction of the crystals could never be 
accurately recorded. 

Another phase of research now under 
way in the Physics Department is the 
work being done by Professor Bardeen 
on semi-conductors and transistors. The 
properties of germanium and _ silicon 
are being investigated in order that 
new and better transistors might be 
developed. 

Professor Slichter is conducting re- 
search in nuclear magnetic resonance. 
It is known that nucleii act both as bar 
magnets and gyroscopes. The magnetic 
strength of various nuclei, and_ their 
interaction with their surroundings, i.e., 
with electrons and other particles mak- 
ing up matter, is being investigated. 


The nucleus, acting as a gyroscope, 
precesses when torque is applied to its 
axis, the precession being proportional 
to the magnetic strength. A_ typical 
rate of precession is between 10 and 
20 megacycles. 

This is detected by placing the nu- 
cleus under investigation (for instance, 
the hydrogen in water in a test tube) 
in a coil. An alternating voltage is 
applied to the coil and an alternating 
magnetic field is set up about the water. 
When the frequency of this alternating 
voltage, or alternating magnetic field 
is equal to the rate of precession, the 
two are in resonance and the resistance 
of the coil is found to increase, causing 
a change in voltage across the coil. This 
change in voltage is very minute, a 
fraction of a microvolt, the accurate 
measurement of which necessitated the 
development of very accurate and sens- 
itive bridge circuits and meters. 

Electricity and electronics, though in 
itself is not being investigated to any 
great extent, nevertheless plays an im- 
portant role in physics research. The 
Physics Department at the University 
of Illinois places such importance on 
electronics that it has equipped and 
maintains a special electronic work 
shop in the Physics Building where new 
designs of electronic equipment are 
constructed and tested.’ 
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COMPUTER... 
(Continued from page 20) 


input voltage to the 10,300-ohm resistor 
to drop from 210 volts to 160 volts. 


The result is that the four voltages are 
in 50-volt steps, being 204, 154, 104, 
and 54 volts respectively. The time 
required to propagate a carry through 
the 40 stages of the adder is 12 
microseconds. 


The digit resolver is required to con- 
vert the adder voltages back to digital 
information. The addend and augend 
come into the adder from the accumu- 
lator and the number register, and the 
sum is returned to the accumulator after 
passing through the digit resolver. It is 
the function of the digit resolver to 
distinguish those sums having the digit 
1 left in a stage from those having a 
zero. Lhe former are the quantities 1 
and 3 (having binary representation 01 
and 11) while the latter are the quanti- 
ties 0 and 2 (having binary representa- 
tion 00 and 10). The digit resolver thus 
furnishes 0 volts for the accumulator if 
the adder output is 204 volts or 104 
volts and furnishes —40 volts if the 
adder output is 154 volts or 54 volts. 

Due to extreme length this article 
will be continued in next month's Vech- 
nograph. 


THIS HAS AN 


important 


bearing 


ON YOUR 


future 


Elimination of wasteful friction is a constant battle con- 


fronting Industry. Out on the job.. 
engineering role. . 
problem. 


In the past, Industry has learned to rely upon SS for 
practical solutions to anti-friction bearing problems. 


In the future — more than ever before — engineers can 
look to SStSF for the finest in bearings, plus help in putting 
the right bearing in the right place. 7334 


SKF INDUSTRIES, INC., Philadelphia 32, Pa.— 
manufacturers of SOS and HESS-BRIGHT bearings. 
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BALL AND ROLLER BEARINGS 
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. irrespective of your 
. you'll.be coming to grips with this 


Frick NEW "ECLIPSE" Compressors at 
Bettendorf's Super-Market, St. Louis 


Air Conditioning and Refrigeration Serve 


Largest Super-market in Middle West 


Bettendorf's new store in St. Louis measures 164 ft. by 160 
ft., has 200 employees. Two NEW "ECLIPSE" compressors 
provide air conditioning, while seven other Frick units cool 
eleven rooms—for meats, bakery products, vegetables, 
frozen foods; process work, etc. 

Installation by L. V. Fleiter Co., St. Louis Distributors who 


have put Frick cooling 
equipment in five other 
super-markets recently. 

The Frick Graduate Training 
Course in Refrigeration and 
Air Conditioning, operated over 
30 years, offers a career in a 
growing industry. 

E DEPENDABLE REFRIGERATION SINCE a, 1882 

FRICK 0 


Also Builders of Power Farming and Sawmill Machinery 
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Adventures 
in 


Research 


THIS NEW FLASH POINT TESTING MACHINE is so accurate that a 
sample with as little as 1/10 of 1% unsafe material in it will cause 
a rejection. Recently developed by Standard Oil’s Engineering 
Research Department, this revolutionary device reduces the 
average time from 20 minutes for a flash test to two and a half 
minutes, avoids human errors in testing flash point, can be used 
right at the loading rack. 


The flash point testing problem that was 
solved with the machine shown above is 
only one of the many problems presented 
to Standard Oil’s new and growing Engi- 
neering Research Department. 

In the last few years, it has developed 
and put into operation instruments to 
measure vapor pressure, 158° point, acid- 
ity and viscosity. Ultrasonic generators 
have been built for general use in provid- 
ing energy for experimental purposes. 
The department is studying application 
of radioactive isotopes to instrumenta- 
tion and control problems related to re- 
finery operation. 

One of our research divisions is carry- 
ing out an extensive theoretical study 


of stresses in pressure vessels having flat, 
conical, hemispherical, toriconical or tor- 
ispherical heads. 

In our work on product evaluation, we 
have developed a new test for quenching 
oils based on the fundamental heat 
transfer relationships involved. 

Problems such as these are the daily 
fare of Standard Oil’s Engineering Re- 
search Department. Here is a challeng- 
ing opportunity for young men with 
advanced training in chemistry and 
engineering. Many and varied problems 
continually arise in the design, construc- 
tion and operation of petroleum industry 
equipment. 


Standard Oil Company 


910 South Michigan Avenue, Chicago 80, Illinois 
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NAVY PIER... 

(Continued from page 22) 
change office. The Dickens office con- 
tacts, via an “idle-path”’ to the Edge- 
water exchange through “trunk lines.” 

If an Edgewater line is ‘‘available”’ 
(clear), the “Switching” frames and 
“Controlling” frames process the last 
four digits dialed into the “Originating 
sender” (Dickens) which relays this 
information to the “Terminating sen- 
der’ (Edgewater). The “Terminating 
sender’ contacts a ‘Terminating 
Marker” which in turn, connects itself 
to the “‘called line’ (ED 4-5678). The 
terminating ““Marker’’ tests ‘‘availabil- 
ity” of the “called line.” 


If the “called line’ is clear, the 
“Terminating Marker,” “Terminating 
Sender,’ and the “Originating sender” 
and ‘‘Marker’’ disconnect themselves 
from the subscribers line and the phone 
begins to ring. ‘Call completed.” It 
takes only one thin dime to place in 
operation complex equipment that is 
worth millions and it only takes 13-14 
seconds. 


More lies beneath the surface of this 
explanation. Nothing has been men- 
tioned of all the additional equipment 
that is required to generate emergency 
power, signal “break-downs” in the ex- 
change office, the “hee-haw” signal (no 
such number). 

After the tour, visiting students 
were addressed by executives of West- 
ern Electric who stressed the need for 
electrical and mechanical engineers in 
their own company. They also invited 
students to participate in the Western- 
Electric cooperative Educational Plan, 


Technician testing a computer 
frame with a pre-perforated tape. 


an in-service (plus university) training 
program. 

Western Electric served a delicious 
luncheon to the hungry touring engi- 
neers before their inspection. An eve- 
ning program followed. After dinner 
in the Midwest Engineer’s Building in 
downtown Chicago, the group was ad- 
dressed by Dr. J. W. McRae, vice- 
president of the Bell Laboratories, New 
York. His theme was §‘““The Young 
Engineer in a Large-Development 
Organization.” ‘ 


Each student present was “assigned” 
to a sponsor who was a personage in 
such companies as General Electric, 
Westinghouse, Commonwealth Edison, 
Standard Oil and others. Students and 
sponsors met before the dinner in an 
hour of fellowship. 


As cable moves down the length of this shop, it is sheathed with Depeth 
—a polyethylene and a thin outer layer of lead. 
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MATHEMATICS REQUIREMENTS 


According to Dean Frederick Tre- 
zise, there is a grave shortage of quali- 
fied engineers. 

Several projects have been started to 
alleviate this problem. Engineering 
alumni are to work through the high 
schools by counseling students, finding 
out what people think about the Uni- 
versity of Illinois, and by promoting 
scholarships from organizations. 

The mathematics requirements for 
entrance into the College of Engineer- 
ing have been raised (as of June, 1953). 
The college will require high school 
graduates to have four years of 
specified mathematics. 


CHICAGO’S LONGEST AND SHORTEST 


Chicago has engineered the shortest 
street in the world—Longmeadow. 


Longmeadow Street is only 31.6 feet 
long and has only one side. The other 
(west side) is all taken up by the inter- 
section of two streets — Lenox and 
Devon. 


The street has only recently appeared 
in city maps, a direct result of the 
checking of Howard C. Brodman, 
superintendent of the bureau. 

The one lot on the street has no 
address because the building faces 
Devon. 

Chicago’s longest street is also the 
longest in the world. It is Western 
Avenue, which runs for 23.5 miles, and 
has the longest block in the world, 
between 111th and 115th, more than 
half a mile. 

You will see that Engineers are 
somewhat responsible for the contention 
of non-Chicagoans that there are 48 
states AND Chicago, that we have the 
longest street in the world, the shortest 
street in the world, the greatest railroad 
center and yards, the busiest airport, 
and the largest stockyards. Engineers 
are, without doubt, responsible for the 
greatest industrial empire in steel, as- 
sembly and manufacturing. Consequent- 
ly, the Pier Technograph reporters and 
editors will, from time-to-time, report 
on engineering developments in_ this 
area. We at Navy Pier have a vantage 
point that contributes richly to our con- 
stant education and development. If 
you have a pet project or interest, if 
you have a desire for knowledge of 
buildings, bridges, streets, city planning, 
assembly and manufacturing processes, 
research, etc. Just drop us a card. We 
like to go snooping (engineer-wise ) 
ourselves! 


I serve a purpose to this school, 
On which no man can frown— 
I quietly sit in class, 

And keep the average down. 


(Nebraska Blue Print) 
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Careers to Grow... 


A broad vista of opportunity opens up for college graduates who 
come to work for Reynolds. The phenomenal rise of the Reynolds 
Metals Company, known throughout business and industry, is 
clearly depicted by the above chart, The five-fold expansion in 
total production of aluminum ingot alone spells broad opportunity. 
Add to this the vast and productive fabricating facilities of Reynolds 
—in themselves an enterprise of considerable proportions—and here 
indeed is a fertile field for any ambitious engineer. 


From bauxite mining through metals refining and fabrication 
to application engineering, sales and marketing, Reynolds. offers 
broad career opportunities. Operating 27 plants in 13 states, and 
still expanding, there is virtually no limit to what can be accom- 
plished by a capable graduate engineer. 


Settling tanks, where impurities are 
separated from sodium aluminate 


Preliminary orientation in production and sales...direct on-the- 
job training... liberal insurance, hospitalization and retirement 
programs ...these are «ll parts of a sound personnel policy main- 
tained at Reynolds. 


For important information on “your future in Aluminum,” mail 
Se HBR the coupon. If you are definitely interested now, write direct 
Tube drawing, one of many ‘mill to General Employment Manager, Reynolds Metals Company, 
operations at Reynolds 3rd and Grace Streets, Richmond 19, Va. 


ALUMINUM 


Rs SS — mee ee 


Reynolds Metals Company, 

Employment Dept. 

Richmond 19, Virginia 

Please send me, FREE, your 96-page booklet ‘The ABC's of 


Aluminum"; also the 44-page book, ‘‘Reynolds Aluminum... 
and the Company that makes it."" 


Name 


og r 


Address 


Foil—for many uses, including Full color movies tell the fascinating 
colorful, protective packages and story of Reynolds Aluminum. 16mm 
labels; also famous Reynolds Wrap. films available for group showings. 


Schoo Class" Course 
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SKIMMING ... 
(Continued from page 26) 

with metal without getting the “‘metal- 
lic pickup” which might spoil the color, 
bouquet and, to a certain extent, the 
flavor of the liquor, were given before 
installation. Metal tanks can be more 
easily cleaned than those made of oak, 
and the same tank can be used succes- 
sively for holding rye or scotch whiskey, 
gin, rum, and other spirits. Also, littie 
or no maintenance is required. Advant- 
age over glass-lined containers lies in 
the fact that metal units will not crack 
or chip. 

While metal tanks have been used 
before, they have been essentially for 
transient or blending purposes. Seventy- 
two hours was usually the maximum 
time that liquor remained in them. The 
new tanks are designed to hold the 
spirits for periods up to six months. 


Glowing Cobalt Helps. in 
Construction of Atomic Engine 


Twice the world’s present supply of 
radium, which, if obtainable, would cost 
$130,000,000, would be needed to equal 
in intensity the rays from a powerful 
radiation source recently installed at the 
Knolls Atomic Power Laboratory, 
which is operated for the AEC by 
General Electric. 

So intense is this radiation that it 
causes a bluish-white glow in the nine- 
foot depth of protective water under 
which the sourcé is kept. The source 
consists of about 2.5 pounds of a radio- 
active form of the metal cobalt, known 
as cobalt 60. The radiations emitted 
are gamma rays or high-energy X-rays. 

The new installation will be used 
in connection with its work on the de- 
sign and construction of a full-scale, 
land-based model of an atomic power 
plant for U. §S. Navy submarines. 
Physical properties of many materials 
to be used in constructing such a plant 
may be altered by the powerful rays 
generated in the atomic reactor, or 
“furnace.” In this installation such ef- 
fects may be tested on a small scale. 

Common glass, for instance, turns a 
deep brown when exposed to the rays. 
The coloration is not permanent, how- 
ever, as it gradually fades out. Baking 
at a high temperature will quickly re- 
store the glass to its original clarity. 

The glow produced in the water by 
the cobalt is due to an interaction be- 
tween the gamma rays and the atoms 
of which the water is made. 


New Instrument Gives 
Instant Rate of Descent 

An electrical-optical “brain” devel- 
oped by. North American Aviation to 
give instant data on how fast an air- 
plane lands, has recently passed _ its 
operational tests. The instrument, 
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Touchdown Rate of Descent Indicator, 
is knicknamed TRODI. In the past, an 
experimental airplane’s rate of descent 
was recorded by cameras, but the infor- 
mation was not available for several 
days. TTRODI gives this information 
immediately, at far less cost. Portable, 
easy-to-handle, it measures the rate of 
descent that aircraft structures can 
withstand with an accuracy of 0.4 feet 
per second, helps evaluate landing 
characteristics of airplanes controlled by 
automatic or manual systems, helps in- 
structors teach student pilots in skillful 
and safe landings, and aids in determin- 
ing landing conditions suitable for 
various aircraft. 


A Sound Business 


Despite . inflation, General Electric 
is spending some ‘“‘sound”’ dollars. The 
money—a $100,000 order—is for ultra- 
sonic equipment to produce high- 
frequency sound waves. 


The equipment is to be used in the 
cleaning or degreasing of small machine 
parts by directing the high-pitched 
sound waves through a liquid solvent. 
The sound waves greatly increase the 
solvent’s ability to remove dirt, grease, 
and metal particles from small corners 
and crevices, where the solvent alone 
would be ineffective. s 


According to the engineers, in the 
less than eighteen months since high- 
powered sound waves were first used in 
industrial cleaning, the field has grown 
from laboratory research, to a full- 
fledged, “sound” business. 


Isotopic Method Determines 


._Water Content 


A method which uses heavy water to 
determine the total water content of 
biological tissues and the amount of 
water of hydration of inorganic crystals 
and proteins has recently been developed 
by the National Bureau of Standards. 
Based on a spectroscopic measurement 
of the ratio of ordinary to heavy water 
in a solution containing the sample, the 
new method is outstanding in the rapid- 
ity and convenience with which it can 
be applied. An entire analysis can be 
carried out in less than one-half hour. 
The technique has been applied to in- 
clude studies of water exchange in 
resins and of water transport through 
human capillaries, determination of 
moisture in the atmosphere, and _ the 
identification of unknown organic 
molecules. 

Essentially the NBS technique con- 
sists in dissolving a known amount of 
the material to be analyzed in a mix- 
ture of heavy water and ordinary water 
and then determining spectroscopically 
the resulting change in the ratio of the 
two waters. From the difference in 


this ratio before and after addition of 
the sample, the water content of the 
sample material, which is assumed to 
contain no heavy water, is computed. 
This method is accurate to 0.5 percent 
in the determination of water content 
and is applicable to any material which 
contains a small, well defined number 
of labile hydrogen atoms. 


Modern Electric Lighting 


Modern electric lighting as we know 
it is oniy 75 years old, but during that 
time it has advanced to such a stage 
that man’s day can span the entire 24 
hours for whatever he desires to do, be 
it maximum productive work, study, 
travel, or recreation. Now we are 
literally competing with the sun itself. 


However, the engineer’s work in the 
lighting field is far from being done, 
according to Willard C. Brown, man- 
ager of the Application Engineering 
Department of GE. 

“People are only beginning to real- 
ize their need for far greater quantities 
of artificial light,” Brown said. ‘The 
modern light source, remarkable though 
it is, when measured by the cold yard- 
stick of efficiency—the relation of light 
output to electric current consumed— 
is just about the most inefficient device 
of today.” 

If every part of electrical energy were 
changed into “white” light without loss, 
the result would be 260 lumens per 
watt, the lighting expert pointed out. 
In contrast with this theoretical max- 
imum efficiency, the present 100-watt 
incandescent lamp gives 16.3 lumens 
per watt of electrical energy used, the 
photoflood lamp 35 lumens per watt, 
the mercury lamp 52 lumens per watt, 
the 40-watt fluorescent lamp 64 lumens 
per watt, and the eight-foot-long slim- 
line fluorescent lamp 67 lumens per 
watt. 

“However, this is a long way from 
Mr. Edison’s first practical lamp at 
1.4 lumens per watt,” Brown. said. 
“The modern light source is more than 
three times as efficient as that of only 
a quarter-century ago. And lighting 
and the lighting business, over this same 
quarter-century, have been increasing 
at a faster rate than almost any other 
industry which has been functioning 
that many years. And today the rate 
seems to be accelerating. 

The trend toward the acceptance of 
higher and higher light levels can be 
attributed to greater understanding of 
the relationship of light and the human 
seeing machine. ‘“The human eye is a 
wonderful instrument,” he said. “It can 
see in moonlight, or one-onehundredth 
of a footcandle. That range is more 
than a million to one.” 

Because the eye will see over such 


(Continued on page 60) 
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What's Happening at CRUCIBLE 


about permanent alnico magnets 


automatic contro]—permanent magnets 
are partners in industrial progress 


One important part of the “automatic” factory is the re- 
quirement that measuring devices be accurate, rugged 
... and because of their use in such great volume they 
have to be low cost. Itis a credit to instrument manufac- 
turers that these meter miracles are being accom- 
plished. Not only are the meters more sensitive, lower 
cost... but specialized problems in measurement are 
solved everyday with new and different instruments. 


before 


Note how rede- 
signed magnet is 
made lighter be- 
cause of reductions 
in area. The change 
from Alnico II to 
Alnico V with this 
design improved 
flux density. 


Midland Works, Midland, Pa. ° Spaulding Works, Harrison, N. J. 


National Drawn Works, East Liverpool, Ohio 
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Former design of 
magnet assembly 
using Alnico II. 


after 


Marion Meter, 
Model 53RN. 


here’s how Marion cut magnet costs 1/3 
...and built a better meter! 


Marion Electrical Instrument Company, prominent meter 
manufacturer, embarked on a plan of redesigning their 
meters to give improved service. The Marion Meter, 
Model 53RN shown here, is a good example of what is 
being accomplished. 

In redesigning their instruments, Marion worked 
closely with Crucible magnet specialists. The recom- 
mendation was made to change from Alnico II to Alnico 
V for the magnetic alloy used in the meter’s D’Arsonval 
movement. Then the magnet itself was redesigned. The 
overall effect was to reduce the weight of the magnet by 
35%, cut the cost 14... and increase the gap flux density 
which resulted in a 15% increase in the torque of the 
movement. The illustration shows the old and new design. 

This development is typical of how Crucible is work- 
ing to increase measuring efficiency with permanent alnico 
magnets. Have you a magnet application we can cut costs 


on by 14? 


magnet data 


book available 


Since the advent of the 
alnico market in 1936, 
Crucible has pioneered in 
the design and develop- 
ment of special magnet 
alloys. Send for your copy 
of Crucible’s “PERMANENT ? 
MAGNET DESIGN”. This booklet points out: design 
factors in the selection of alnico magnets. CRUCIBLE 
STEEL ComMpaANy oF America, Chrysler Building, 
New York 17, New York. 


first name in special purpose steels 


. Park Works, Pittsburgh, Pa. . Spring Works, Pittsburgh, Pa. 


« Sanderson-Halcomb Works, Syracuse, N. Y. ¢* Trent Tube Company, East Troy, Wisconsin 
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SKIMMING... 

(Continued from page 56) 
a tremendous range, the answer to the 
question, “How much light do we 
need?’ is not easy, according to the 
GE engineer. 

“We know that better lighting im- 
proves the visibility of the seeing task. 
There are good reasons for saying that 
we should have our lighting arranged 
so that the more difficult tasks have 
more light; i.e., so that all tasks have 
the same visibility.” Closely related to 
the amount of light is the importance 
of brightness distribution, Brown said. 
He pointed out that practically all com- 
plaints of too much light can be traced 
to too great brightness contrasts in the 
visual field. Fixture manufacturers are 
taking account of this fact in the de- 
signs of their luminaries, he said. 


Movies in the Dark 


A new infrared-sensitive motion pic- 
ture film which will permit motion 
pictures to be made in the dark with 
infrared illumination, or in the semi- 
dark without, has been announced by 
the Eastman Kodak Company. 

With this film, successful motion 
pictures were made of audience reac- 


tions when house lights in a_ theater 


were dimmed to normal 


1/70th of 


room illumination. Known as Kodak 
Spectroscopic I-N Film, it is intended 
mainly for use by spectrographic labor- 
tories. 


Infinitesimal Leaks in 
Vacuum Systems 


Bothered with a slow leak in your 
automobile tire? Think nothing of it. 
Scientists at the GE Research Labor- 
atory here are worrying about leaks so 
infinitesimal it would take 10,000 years 
to empty the contents of a pint bottle. 


Dr. Francis J. Norton, a chemist at 
the lab, said that hydrogen and other 
gases can seek their way through solid 
glass and metal at these slow rates. 
These tiny leaks are sufficient to spoil 
vacuums used in scientific research. 


Recently Dr. Norton found that he- 
lum had leaked through the double 
glass walls housing a vacuum space in 
a laboratory bottle. Later, when liquid 
nitrogen was placed in the bottle, the 
minute quantity of helium caused the 
nitrogen to boil away. In a similar 
bottle that was not exposed to helium, 
the liquid nitrogen remained for a nor- 
mal length of time without boiling. 

Investigations by Dr. Norton have 
revealed that gases differ in their abil- 
ity, to permeate various barriers. These 


very small permeation rates were ac- 


curately measured by means of an in- 
strument known as the mass spectro- 
meter. 

Helium filters easily through glass 
and plastics, but fails to penetrate met- 
als in any measurable quantities. Hy- 
drogen quickly invades iron, palladium 
and other metals, as well as glass and 
plastics. Nitrogen penetrates steel, but 
is effectively contained by copper. Oxy- 
gen slips through silver with compara- 
tive ease. 

Dr. Norton explained that a gas pen- 
etrates through a solid in three easy 
stages. 

First, gas molecules strike the sur- 
face of the solid and form a thin film 

Next they migrate into the materia: 
over it. 
to form a solution inside the solid. 

After dodging through the solid’s 
molecules, the gas molecules emerge on 
the vacuum side of the solid, evaporate 
and enter the vacuum space. 


You've probably heard the one about 
the lady who had water on the knee. 
She got rid of it by wearing pumps. 
And it must have been her father who 
suffered from water on the brain. One 
cold night he fell asleep and the water 
froze. When he awoke, he couldn’t re- 
member a thing. Everything had slipped 
his mind. 


tically eliminated. 


of them. 


Equipment. Write 
for detailed bul- 
letin. Brown & 


Designed to simplify 
close-tolerance measurements 


Versatile Brown & Sharpe Electronic 
Measuring Equipment is easily adapted 
to your machine or fixture design. It 
provides fast, accurate setting or gag- 
ing to .00001” with human error prac- 


You can design inexpensive Gage 
Head Cartridges into several fixtures 
and use the same amplifier for all 


Find out the many advantages of 
Brown & Sharpe Electronic Measuring 


Gage Head Cartridge 
and Amplifier. 


The wonders of the ocean's floor are duplicated in 


two giant tanks at Marine Studios, at Marineland, Fla. More than 
30,000 live undersea specimens are presented in their natural setting, 
and into these tanks are pumped more than 7,000,000 gallons of sea 
water per day. 

Okolite-Okoprene cable was selected as the most reliable means of 
supplying power to the motors which pump this water. Power is 
taken from a 2300-volt circuit and stepped down to 220-110 volts, 
for motors ranging from 1% to 30 h.p. 

The corrosive’influence of salt water and salt air has virtually no 
effect on the tough Okoprene sheath which protects Okolite-Okoprene 


cable. 
@® e @ 
Tough jobs are the true test of electri- 


cal cable... and installations on such 
jobs usually turn out to be Okonite. 


\ 


Oh ONITE 


Soy 
insulated wires and cables 
8785 


) Sharpe Mfg. Co., 
Providence 1, R. |., 
U.S.A. 


| Wasi = 


Gage Head Cartridge mounted 
on a fixture to measure a fixed 
gage—used with Amplifier. 


Special fixture utilizes Gage 
Head Cartridge and Amplifier to 
measure internal angle accu- 
racy to +11) seconds. 
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Can you 


This is an aluminum 
window, one of four million 
that will go into 

buildings in 1953. Twenty 


years ago, it was just an idea in the 


ve 


mind of an Alcoa development engineer. Ten 
years ago, only a few thousand were made 
annually. Now, production is increasing 
at the rate of over half a million a year. 
This is just one of a torrent of new uses for 
aluminum which means that Alcoa must 
continue to expand. Consider the opportunities 


for you if you choose to grow with us. 


The best things in aluminum 


come first in 


What can this mean 
as a career for you? 


This is a production chart . . . shows the millions 
of pounds of aluminum produced by Alcoa each 
year between 1935 and 1951. Good men did good 
work to create this record. You can work with these 
same men, learn from them and qualify yourself 
for continually developing opportunities. And that 
production curve—is still rising, we’re still expand- 
ing, and opportunities for young men joining us 
now are almost limitless. 

Ever-expanding Alcoa needs engineers, metallur- 
gists, and technically minded ‘“‘laymen’’ for produc- 
tion, research and sales positions. If you graduate 
soon, if you want to be with a dynamic company 
that’s ‘“‘going places’’, get in touch with us. Benefits 
are many, stability is a matter of proud record, 
opportunities are unlimited. 


For more facts, consult your Placement Director. 


ALCOA ALUMINUM 
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TECHNOCRACKS 
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A little girl was entertaining visitors 
while her mother was out of the room. 

“Not very p-r-e-t-t-y,’ remarked one 
of the ladies with a significant look. 

“No,” said the child quickly, “but 
awfully s-m-a-r-t.” 


A clergyman who had been badly 
beaten on the links by a_ parishioner 
thirty years his senior, returned to the 
clubhouse rather disgusted. 

“Cheer up,” his opponent said. “Re- 
member, you win at the finish. You'll 
probably be burying me some day.” 

“Even then,’ replied the preacher, 
“it will be your hole.” 


“Going to the ball game?” 

“Yeah.” 

“Go to school here?” 

“Yeah.” 

“Frat man?” 

“Yeahs: 

“So am I but I don’t remember you. 
Where do you sit at the meetings?” 

“Second row.” 

“Oh, that accounts for it. 
the first balcony.” 


I’m up in 


He ak * 


Shortly before the invasion started, 
a general and his staff were watching 
a troop-carrying glider go by. From it 
came a carrier pigeon. Powerful field 
glasses followed the bird to a nearby 
coop. A colonel raced over, got the 
message attached to the bird’s leg, 
bounded back breathlessly, and handed 
it to the general. He opened it with 
trembling hands, read it, cursed, and 
threw it on the ground. Then he 
walked away, his face a bright purple. 
The colonel waited a moment, then 
picked up the message. It read: “I have 
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been sent down for being naughty in 
my cage.” 

The chief constable in a small mining 
town was also an expert veterinary sur- 
geon. One night the telephone bell rang 
and the constable’s wife answered. 

“Is Mr. Johnson there?” asked an 
agitated voice. 

“Do you want my husband in _ his 
capacity as a veterinary surgeon or as 
chief constable?” the wife queried. 

“Please let’s not quibble madam,” 
came the reply. “I can’t get my bull- 
dog’s mouth open and there’s a burglar 
ineaitess ; 


There was a dachshund so long 

You haven’t any notion 

How long it took him to notify 

His tail of his emotion, 

And so ’twas not uncommon to 
see 

When his eyes were wet with 
sadness 

His tail would still be waggin’ 

Because of previous gladness. 


x  *  % 


A woman was driving her car along 
an airline highway about 60 miles an 
hour when she noticed a motorcycle cop 
on her tail. She pushed the car up to 
70 and noticed two cops trailing her. 
Not to be caught, she upped the 
speedometer to 80, and at this time 
there were three cops trying to catch 
her. Suddenly she spied a gas station. 
She roared up in front of it and dashed 
into the ladies’ rest room. 

Ten minutes later she ventured out 
through the door and found all three 
cops waiting for her. Witout batting 
an eyelash she said coyly, “Ill bet you 
thought I wouldn’t make it!” 


I had sworn ¢o be a bachelor, 
She had sworn to be a bride, 

I guess you know the answer— 
She had nature on her side. 


6 co * 


A young, sophomore Daily Illini re- 
porter who was asked to cut his obit- 
uaries a little shorter wrote the next 
day as follows: 

“James C. Humphries looked up the 
shaft of the Urbana-Lincoln Hotel this 
morning to see if the elevator was on 
its way down. It was. Age 24.” 


%* * * 


Soph: “Did you ever take chloro- 
form?” 

Frosh: ‘No, who teaches it?” 

A hopeful Illini Rural Observer 
writer submitted a poem entitled “Why 
Do I Live?” It was returned with a 
note from the editor, reading, ““We re- 
gret we cannot use your poem, but we 
can answer your question. It is because 
you mailed the poem to us instead of 
delivering it in person.” 


He and his best girl were seated in a 
corner. 

“Give me a kiss,” he pleaded. 

The girl made no answer. 

“Won't you please give me a kiss?” 
he asked again. 

Still no answer. 

“Please, please, just one,” he begged. 

Still no answer. 

“Are you deaf?” he 
length. 

“No,” she snapped. “Are you para- 
lyzed?” 


shouted at 


Jc: cle ob ce 

Three athletes from different schools 
had flunked their classes and were 
dropped from the team. They got to- 
gether and talked about their misfor- 
tune. 

The man from Purdue said, “That 
calculus was just too much.” 

The man from Wisconsin said, “It 
was trigonometry that got me.” 

The man from Illinois said, “Did 
youse guys ever hear of long division?” 


* * * 
He: “If the dean doesn’t take back 


what he said this morning I’m going to 
leave. college. 
She: “What did he say?” 
He: “He told me to leave college.” 
|) ae +k * 
“My boy friend is serving on an 
island in the Pacific.” 
“Which one?” 
“Alcatraz.” 
Paar ioe 
He: “Will you marry me?” 
She: “No, but Il always admire 
your good taste.” 
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